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NEW S& PE E P= tuzts 


FOR ALL NEW RECEIVERS 


235 


New screen grid tube— 
designed to reduce cross 
modulation and similar dis- 
tortion. 


— | 


551 | 


New screen grid tube— 
designed for same purpose 
as type 235, although hav- 
ing slightly different char- 
acteristics. 


230 


New general purpose tube, 
operating economically at 
2 volts, giving unusual 
service though using very 
little power. 


231 


New amplifier using 2 volts 
and extremely low current 
consumption, in same group 
as types 230 and 232. 


232 


New screen grid tube—for 
use as radio frequency 
amplifier, operating at 2 
volts. 


233 


New power amplifier in 
the Pentode group, operat- 
ing on 2 volts with low 
current consumption, 








SPEED 


an already complete line of 
receiving tubes. 


adds new important types to 





EVER ABREAST OF THE RADIO TIMES ~~. 


236 


New screen grid tube used 
mainly as R.F. amplifier or 
detector in automobile sets. 
In same group as type 237 
and 238. Also for use in 
D.C. sets. 


237 


New general purpose tube— 
especially adapted to auto- 
| mobile use. Can be used 
either as a detector or ampli- 
fier. Also for use in D.C. 


sets. 





New power amplifier Pen- 
tode for use in automobile 
| receivers designed for it. 
| Gives unusual volume for 
| small input signal strength. 


238 
| 


| a 


S84 


| Developed expressly for re- 
placement of type C 484 in 
Sparton sets. Somewhat 

| similar in characteristics to 
the type 227. 


mn 
QO | 
KR | 
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Developed expressly for re- 
placement of the C 182 B in 
Sparton sets, possessing all 
| the peculiar characteristics 
necessary for this purpose. 





247 


New power amplifier Pen- 
tode, for use in the output 


| stage of AC 


receivers. 


Developed expressly for re- 
placement of the C 183 in 
Sparton sets, possession all 
the peculiar characteristics 
necessary for this purpose. 








SPEED Quality is Making History Today. Write for Complete Details. 
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\CABLE RADIO TUBE CORPORATION 





Still another addition to a big family. SPEED FOTO-LECTRIC TUBES. 
Standard gas-filled type, red sensitive, caesium on caesium-oxide silver-oxide. 
Six months guarantee against defects. Write for Foto-Lecrric booklet. 
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Radio Service ~ 


Wor 


Important and far-reach- 
ing developments in Radio 
create sudden de- 
mand for specially 
equipped and spe- 
cially trained Radio 
Service Men. 
























Radio Service Man. . 


not cost you a cent. Our 



















opportunities are opening 





tion of America now. 





Man, you can make big money, full time or spare time, and 
fit yourself for the big-pay opportunities that Radio offers. 


We will quickly give you the training you need to qualify as a with Our HILT TAX A 


velous Radio Set Analyzer. This wonder instrument, together with ° = 
our training, will enable you to compete successfully with experts O AMIAALRAL fj 
who have been in the radio business for years. With its help you 


can quickly diagnose any ailing Radio set. The training we give 


you will enable you to make necessary analysis and repairs. 
Serving as a “radio doctor” with this Radio Set Analyzer is but one 
of the many easy ways by which we help you make money out of This amazing Radio Set Analyzer plus the 
Radio. Wiring rooms for Radio, installing and servicing sets for instructions given you by the Association will 
dealers, building and installing automobile Radio sets, constructing transform you into an expert quickly, With 
and installing short wave receivers . .. those are a few of the other it, you can locate troubles in all types of set 
° ° ° test circuits, measure resistance and conder 
ways in which our members are cashing in on Radio, ‘ 
. “ae: > : capacities, detect defective tubes. 1 4 
As a member of the Radio Training Association, you receive personal how to make repairs is easy; knowing what 
> - 
instruction from skilled Radio Engineers. Upon completion of the the trouble is requires expert knowledge and 
training, they will advise you personally on any problems which ‘arise a Radio Set Analyzer. With this Radio Set 
in your work. The Association will help you make money in your — a . be able to ~ a Ss 
° phe ace 5S we ° — Tha in ne ice am make mig nn wy ossessing t 
spare time, increase your pay, or start you in business. | rhe easiest, at makioia’ eal Wises ter ae Gs te cae 
quickest, best-paying way for you to get into Radio is by joining be tut one of the henchts that will tx 


the Radio Training Association. as a member of the R. T. A. 


Write for No-Cost Membership Plan 


We have worked out a plan whereby a membership enrollment need 
set analyzer can be yours. 
both of these can be earned. 


Now is the time to prepare to be a Radio Service Man. Greater 


money in your spare time, 


tious man. Don’t wait. Do it now. 
RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA-10 4513 Ravenswood Ave. Chicago, Ill. 


: : bigger pay, a business of your own, a Membership Enrollment Plan and informatio 
position with a future, get in touch with the Radio Training Associa- how to learn to make real money in radio at 
Send for this No-Cost Membership plan and Free Radio Handbook x 

nes 
that will open your eyes as to what Radio has in store for the ambi- INGE <s0scneceseeccsverecseoevccveceseses 
Address 
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This excellent 
set analyzer 
and trouble 































ne eet Bate Service Men are needed — to service shooter included 


By becoming a certified R. A. Service 


. certify you... furnish you with a mar- 





thorough training and the valuable Radio . Fill Out and Mail Today! 


Write at once and find out how easily RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA-10 4513 Ravenswood Ave., Chicago, Ill. 


up right along. For the sake of extra Gentlemen: Send me details of your No-Cost 


me ee ee ae ae ae es 
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RADIO GIVES SIGHT TO THE BLIND. Application of 


the principles of radio and television has enabled an inventor 
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be described. 
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Amazingly 
to get into ELECTRICITY 


sy Way 





Don’t spend your life waiting for $5 raises in a dull, hopeless 
job. Let me show you how to prepare for a real job and how 
to make real money—in ELECTRICITY, the money-making 
field. Getting into Electricity is far easier than you imagine! 


12 Weeks of Practical Shop Training 


Come to Coyne in Chi- 
cago and learn Elec- 
tricity the quick and 
practical way—byac- 
tual shop work on 
actual machinery and 
equipment. No use- 
less theory! The aver- 
age time to complete 
the course in onl 

12 Weeks. You wor 

on real dynamos, 
switchboards, arma- 
tures, auto and air- 
plane engines, trans- 
mittingstations, etc.— 
everything from door 
bells to power plants 
—in full operation ev- 
ery day! No previous 
experience necessary. 


FREE 


Employment Help 


When you graduate, we’ll do all we 
can tohelp you get the job youwant. Pp 
We —— three men ona full time 
ose sole job is to help secure 

sitions for ourstudents. Also we’ll 
elp you to earn while learning. 
Some of our students pay a large 


basis w 


partoftheirlivingexpensesthrough ¢rranged 
part-time work we get them. 


CoO 











Here are a few of the splen- 
did positions open to Trained 
Electrical Men! 

Power Plant Operator 

+ + « » $40 to $60a week 
Maintenance Ty 

+ » $250 to a month 
Armature Winding 

-» «.. $bto 
Auto Ignition 

. « « _ $45 to$5a week 
Contractor-Dealer 

- $3,000 to $10,000 a year 
Motor Ins 

—- to $300 a month 
Electric Lighting 

- « . ». $40 to $708 week 
Signal Engineering 

+ + + .S0toSba 


a week 


week 








Now in Our 
New Home 


This is our new fire- 
, modern home 
wherein is installed 
thousands of dol- 
lars’ worth of Elec- 
trical Equipment of 
allkinds. Every 
comfort and con- 
venience has 























ELECTRICAL SCHOOL 
H. C. LEWIS, Pres. Founded 1899 


500 S. Paulina St., Dept. 71-76, Chicago, IIL. 


Coyne is 32 
Years Old 


Thirty-two years is a long 
time. No school or busi- 
ness could continue that 
long unless it were ren- 
dering real service and get- 
ting real results. Yet 
Coyne has been located 
right inChicagosince1899. 
Coyne Training is tested— 
proven by hundreds of suc- 
cessful graduates. 


What 
Graduates Say 
About Coyne 


“One week after duat- 
ing, I started my electrical 
job,’’ writes Leland Hinds 
of Indiana. ‘‘After —_ 
ating I was home only two 
days when appointed Engi- 





neer in a light plant in South Dakota,’’ 
writes George Bagley, of Canada. Two 
weeks after graduating I received a splen- 
did job. The main consideration given my 
application was that I was a Coyne Trained 
man,’’ reports Harold Soucy of Illinois. 
“‘I wish to thank your Employment Man- 
ager for securing this position for me,”’ 
writes Albert Yagon, ‘‘he sent me out to 
this Company the first day and I was em- 
ployed there immediately.’’ And I could 
go on quoting from hundreds of letters of 
successful Coyne Trained Men. What they 
have done, you should be able to do! 


Get the Facts 


Get all the facts! You can find out every- 
thing absolutely free. JUST MAIL THE 
COUPON BELOW FORA — 

FREE COPY of OUR BIG 
ELECTRICAL BOOK, 
telling all about jobs. . 
salaries . . . opportun- 
ities. This does not ob- 
ligate you. Just Mail /.2:. 
the Coupon! Se 













poomry he all details of your 


H. C. LEWIS, President 

Coyne Electrical School 

500 S. Paulina St., Dept. 71-76, Chicago, I11. 
Dear Mr. Lewis: i 


Without obligation send me your big free 
ree Employ- 


ment Service, and how I can ‘‘earn while 
learning.’’ 

Name...... pdeses SenwdetnCdnc ccd eosseseee 
Address ...... Seececccccccccoocsccscoccece 


TOP e COP P CeCe eee ee eee... See eee eS SE 


\S 
wn 








A Better TUBE 
KEEPS 
A Customer 


LONGER 
Satisfied 

















Your stock should 
include a varied 
supply of PERRY- 
MAN Tubes. Write 
Dept. RC for the 


name of nearest 


wholesale — distribu- 

tor; also our special 

proposition for ser- 
vice men. 
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\\Wesy al AHEN you speak about the replacement 


FAA —you should talk PERRYMAN.* You 


as counsel to your customers must be backed by 
a tube of outstanding quality. PERRYMAN tubes 
meet the most exacting requirements and will 
build permanent good will and an ever increasing 


volume of sales for you. 


PERRYMAN Tube production has increased 
steadily during the past few months to keep pace 
with the demand for new tubes. The new low list 
prices have been carefully adjusted to enable 
dealers and servicemen to make a fair profit— 
PERRYMAN Replacement Policy assures recom- 


mendation by others for new tubes. 


PERRYMAN ELECTRIC CO. 


INCORPORATED 
NORTH BERGEN :: :: NEW JERSEY 


October, 1931 
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Come to Coyne in Chicago and 

are for these jobs the 
OU CK and PRACTICAL wa 
—BY ACTUALSHOP WOR 
ON ACTUALRADIO EQUIP- 
MENT. Some students finish 
the entire course in 8 weeks. 
The average time is only 10 
weeks. But you can stay as 
long as you please, at no extra 
cost to you. No previous ex- 
perience necessary. 


TELEVISION and 
Talking Pictures 


In addition to the most modern Ra- 
dio equipment, we have installed in 
our shops a complete model Broad- 
casting Station, with sound-proof 


H.C.Lewis, Pre. Radio Division 
Coyne Electrical School 


$00 S. Paulina Street Dept. 71-4K Chicago, Ulinois 
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Scores of jobs are open to the Trained Man— vant as 
Designer, Inspector and Tester—as Radio Salesman and 
in Service and Installation work—as Operator, Mechan- 
ic or Manager of a Broadcasting station—as Wireless 
Operator ona Ship or Airplane—jobs with Talking Pic- 
ture Theatres and Manufacturers of Sound Equipment 
—with Television Laboratories and Studios—fascinat- 
ing jobs, offering unlimited opportunities to the Trained Man. 


Studioand modernTransmitter with 
1,000 watt tubes—the Jenkins Tele- 
vision Transmitter with dozens of 
home-type Television receiving sets 
—and a complete Talking Picture 
installation for both ‘‘sound on film’’ 
and ‘‘sound on disk.’’ We have 
spared no expense in our effort to 
make your training as COMPLETE 
and PRACTICAL as possible. 


Free Employment 
Service to Students 


After you have finished the course, 
we will doall we can to help you find 


Ten Weeks of Shop Training 


while at school. Some of our stu- 
dents pay a large part of their liv- 
ing expenses in this way. 


Coyne Is 32 Years Old 


Coyne has been located right here 
in Chicago since 1899. Coyne 
Training is tested—proven by 
hundreds of successful graduates. 

You can get all the facts—FREE. 

JUST MAIL THE COUPON FOR 
A FREE COPY OF OUR BIG RA- 
DIO AND TELEVISION BOOK, 
telling all about jobs. . . salaries 
-.. opportunities. This does not ob- 
ligate you. Just mail the coupon. 





the job you want. We employ 
three men on a full time basis 
whose sole job is to help our 
students in finding positions. 
And should you bea little short 
of funds, we’ll gladly help you 
in finding part-time work 


Founded 1899 


— 


a oo 





H. C. LEWIS, President 

Radio Division, Coyne Electrical School 
‘500 S. Paulina St., Dept. 
Send me your Big Free Radio, Television 


and Talking Picture Book. This does not & 
obligate me in any way. 


71-4K, Chicago, I, 


OOOOH EEEHEEE HEHEHE HHH HHS 
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jobs paying from $1,200 to $5,000 a year. 























have been made in this new field. 








Spare time set servicing is paying N.R.I. 

















an invention made pos= 


to trained radio men paying "$75 to $200 








- ~the coming | field of many great 


Take your pi 


ick of these 


fine Big Pay Radio Jobs 


OU have seen how the men and young men who got into the automobile. 
motion picture and other industries when they were started had the first 


chance at the key jobs—are now the $5,000, $10,000 and $ 


15,000 a year 


men. Radio offers you the same chance that made men rich in rece businesses. 
Its growth has already made men independent and will make many more 
wealthy in the future. Its amazing growth can put you ahead, too. Don’t 
pass up this opportunity for a good job and future financial independence. 


Many Fine $50 to $100 a Week 
Jobs Opening Every Year 


Radio needs more trained men 
badly. Why slave your life away for 
$25 to $40 a week in a no-future job 
when you can get ready in a short 
time for Radio where the good jobs 
pay $50, $60, $75 and $100 a week? 
And many of these jobs can quickly 
lead to $150 to $200 a week. Many 
fine jobs are opening every year for 
men with the right training—the kind 
of training I'll give you. 


I Am Doubling and Tripling 
Salaries 


Where you find big growth you 
always find many big opportunities. 
I am doubling and tripling the salaries 
of many men every year. After 
training with me only a short time 
they are able to make $1,000 to $3,000 
a year more than they were getting 
before. Figure out for yourself what 
an increase like this would mean to 
you—the many things that mean so 
much in happiness and comfort that 
you could buy with an additional 


$1,000 to $3,000 a year. 





$400 a Month 


“IT spent fifteen years as 


traveling salesman and was “Money could 
what I got out of your course. 
I did not know 


making good money but could 
see the opportunities in Radio. 





$800 in Spare Time 


Many Make $10 to $25 a Week 
Extra Almost at Once 


The day you start I'll show you 
how to do 28 jobs common in most 
every neighborhood that you can do 
in your spare time. I'll show you 
how to repair and service all makes 
of sets and do many other jobs all 
through my course. I'll give you the 
plans and ideas that are making $200 
to $1,000 for my students while they 
are taking my course. G. W. Page, 
133 Pine Street, McKenzie, Tenn., 
writes: “I made $935 in my spare 
time while taking your course.” 


You Have Many Jobs 
te Choose From 


Broadcasting stations use engineers, 
operators, station managers. Radio manu- 
facturers continually need testers, inspec- 
tors, foremen, engineers, service men, 
buyers and managers. Shipping companies, 
Police departments, commercial land sta- 
tions, aircraft companies, offer good 
operators jobs from time to time. There's 
hundreds of opportunities for you to have 
a spare time or full time Radio business of 
your own. I'll show you how to start one 
with practically no capital. My book tells 
you of other opportunities. Be sure to get 
it at once. 





Seldom Under $100 a Week 


not pay for “My earnings in Radio ar 
many times greater than I ever 


a single thing expected them to be. In Novem 


Believe me I am not sorry, for about Radio before I enrolled ber I made $577, Decemb 
I have made more money than but I have made $800 in my $645, January $465. My ear 
ever before. I have made more spare time although my work ings seldom fell under $100 


than $400 each month and _ it keeps me away from home week. I'll say the N. R 
from 6:00 A. M. 


really was your course that 


to 7:00 P. M. course is thorough and complet: 


brought me to this. I can’t say Every word I ever read about You give a man more for his 


too much for your school.”” J. G, 
Dautstep, Radio Station KYA, 


San Francisco, Cal. Pennsylvania, 


your course I have found true.” 
Mitton I, Lersy, Jr., Topton, 


money than anybody else. F. ! 
Wrwnporne, 1267 W. 48th St 
Norfolk, Va. 
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‘Twill train you AT HOME 
free book gives facts and proof 


i Will Train You at Home 
In Your Spare Time 

Hold your job. There is no need 
ior you to leave home. I will train 
you quicki; and inexpensively dur- 
ing your spare time. You don't have 
to be a high school graduate. My 
course is written in a clear, inter- 
esting style that most anyone can 
grasp. I'll give you practical experi- 
ence under my 50-50 method of 
training —one hali from lesson 
books and one-half from practical 
experiments. When you graduate 
you won't have to take any kind 
of a job to get experience—you 
will be trained and experienced 
ready to take a responsible job in 
the radio field of your choice. 


Television and Talking 
Pictures Included 

My course not only gives you a 
thorough training in Radio—all you 
need to know to get and hold a good 
job— but also your choice, without 
extra charge, of any one of my 
special advanced courses: 1, Tele- 
vision; 2, Aircraft Radio: 3, Broad- 
casting, Commercial and Ship Radio 
Stations; 4, Sound Pictures and 
Public Address Systems: 5, Ad- 
vanced Radio Servicing and Mer- 
chandising. You won't be a “one 
job” man when you finish my 
course. You'll know how to handle 
a job in any one of Radio's 20 
different branches of opportunity. 


Lifetime Employment 

Service to All Graduates 

When you finish my course you 
won't be turned loose to shift for 
yourself. Then is when I will step 
in to help you find a job through 
my Employment Department. This 
Employment Service is iree of ex- 
tra charge both to you and the 
employer. 


Your Meney Back If Not 
Satisfied 

You do not risk a penny when 
you enroll with me. I will give you 
an agreement in writing, legal and 
binding upon the Institute, to re- 
fund every penny of your money 
if upon completing my course you 
are not satisfied with my 
and Instruction Service. 
sources of the N. R. L, 
and Largest Home Study 
training organization stands 
of this agreement. 


Find Out What Radic Offers 
You—Get My Book at Once 
One copy of my valuable book, 

“Rich Rewards in Radio,” is free to 
anyone interested in making more 
money. It tells you where the good 
jobs are, what they pay, how you 
can quickly and easily fit yourself 
to get one. The coupon below will 
bring you a copy. Send it at once. 
Your request does not obligate you 
in any way. Act NOW. 


Lessons 
The re- 
Pioneer 

Radio 


back 


J. E. SMITH, President 
NATIONAL RADIO INSTITUTE 


Dept. 1-KxX 





Salary Three Times Larger 


“Refore I completed your 


course I went to work for a 
Radio dealer. Now I am 
\ssistant Service Manager of 


the Sparks-Withington Ccom- 


pany. My salary is three times 
what it was before taking your 
course. I could not have ob- 


tained this position without it. 

owe my success to N. R. I. 
training.” H. : Witmorsa, 
Sparks-Withington Co.. Jack- 
son, Mich. 


WASHINGTON, D. C. 









ive You 8 Big Outfits 
oF Radio manta rd 





Seven tube ree 
grid tuncd radi 
frequen. receiver, 


You can build 
over 100 cir- 
cuits with the 
vutfits I give vou. You Jearn from actual experi- 
ence about A.C., Screen Grid circuits, push-pull 
amplification and the other features in modern 
sets. Shown here are two of the outfits vou build. 
You work out with your hands the principles, 
diagrams, and circuits you learn from my lesson 
books. You get as much practical experience under 
this unequaled method of home training, in a few 
months, as the aver- 








age fellow gets in 
two to four years 
in the field. 
Public Address 
4udi System, 





Clip ana NOW for 
FREE INFORMATION 


J. E. Smith, President, 
National Radio Institute, Dept. 1-KX, 
16th and U Sts., N. W., Washington, D. C. 


Dear Mr. Smith: Send me “Rich Rewards in Radic Tell 
me more about Radio's opportunities for good jobs and quick 
promotion; also about your practical method of Home train- 
ing. I understand this request does not obligate me and 
that no agent will call on me. 


Name 


POU PUP OCCU SOCSOSC ESC eee eee eee 


Address 


SOOO OEHEEEEEEEEHEEE EEE EEE ABecccccccccess 


State... cccccccsceceess 


—_ 4 


Chey. cccccccccccccccocccccccecece 
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Pilot Achieves Radio’s Greatest Sensation! 


World~ot Ce2dio 





SpE Entivé 














UNIVERSAL. RECEIVER 


Partly 
assembled 
“Universal” 
for the man 
who likes to 
“roll his own". 
With walnut 
cabinet, less 
tubes and 

speaker, 


$500 





Pilot’s wonderful wave band changing switch. 
incorporated in the new Universal Super-Wasp. 
revolutionizes the short wave art. No longer 
need numerous coils be changed to cover the 
various wave bands. No longer need dial set- 
tings change each time the same distant stations 
are tuned in. You can log permanently all the 
stations you can get throughout the world, you 
can tune from the short waves to the high ship 
waves without removing your hand from the 
single control knob. 


Universal Features Revolutionizing 
the Short Wave Art 


Complete coverage all wave bands from 15 to 
650 meters without coil changing. Complete 
A.C. operated chassis in cabinet. (Also avail- 
able in battery model) . All Metal Chassis 


. . « Highly sensitive and selective circuit . . . 
Sereen Grid TRF amplifier plus Screen Grid 
Detector . . . 227 First Audio Stage . . . Two 
245’s in push-pull output stage Stations 
can be logged permanently on dial . . . Regen- 
eration control does not alter tuning . . . Pro- 


vision for Phonograph Pick-up . . . Earphone 
Jack on Front Panel . Illuminated Dials 
. . Handsome Walnut Cabinet . . . Most ad- 


vanced construction yet used for short wave 
work . . . In kit form for easy home assembly: 
no drilling or cutting. all parts fully prepared. 


NOTICE TO “HAMS”: Pilot will continue building 
the original Super-Wasp in kit form for licensed 
amateurs and others who want to spread the tuning 
on their pet wave bands and add their own audio 
features. A.C. and battery models. 


PILOT RADIO & TUBE CORP., Lawrence. Mass. 


Chicago: 234 S. Wells St. New York: 525 Broadway San Francisco: 1278 Mission Street 














OFFICES IN PRINCIPAL COUNTRIES OF THE WORLD 
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RADIO 


anufacturers, Distributors, 
Jobbers and Dealers 


If in need of Service Men wire or write us and we will send you the name and 


address of Service Men in your city or vicinity. 


THIS SERVICE IS FREE TO THE RADIO TRADE. 
OFFICIAL RADIO SERVICE MEN’S ASSOCIATION, Inc. - 
98 Park Place, New York, N. Y. 





Radio Service Men—Join the ORSMA 


mercial radio broadcast receiver as a 

household necessity, the Radio Service 
Man has been an essential factor in the radio 
trade; and, as the complexity of electrical 
and mechanical design in receivers increases, 
an ever-higher standard of qualifications in 
the Service Man becomes necessary. 


FF er since the appearance of the com- 


The necessity, also, of a strong association 
of the technically-qualified radio Service Men 
of the country is forcing itself upon all who 
are familiar with radio trade problems; and 
their repeated urging that such an 
association must be formed has led 
us to undertake the work of its 
organization. 


This is the fundamental purpose 
of the OFFICIAL RADIO SER- 
VICE MEN’S ASSOCIATION, 
which is not a money-making in- 
stitution, or organized for private 
profit; to unite, as a group with 
common interests, all well qualified Radio 
Service Men; to make it readily possible for 
them in keeping up with the demands of their 
profession; and, above all, to give them a 
recognized standing in that profession, and 
acknowledged as such by radio manufac- 
turers, distributors and dealers. 


_ To give Service Men such a standing, 


it is obviously necessary that they must 
prove themselves entitled to it; any Service 


= 


Man who can pass the examination necessary 
to demonstrate his qualifications will be 
elected as a member and a card will be issued 
to him under the seal of this Association, 
which will attest his ability and prove his 
identity. 


The terms of the examination have been 
drawn up in co-operation with a group of 
the best-known radio manufacturers, as well 
as the foremost radio educational institu- 
tions. 


We shall not attempt to grade the mem- 
bers into different classes. <A 
candidate will be adjudged as 
either passing or not passing. If 
the school examining the papers 
passes the prospective member as 
satisfactory, we shall issue to him 
an identification card with his 
photograph. 


If the candidate does not pass 
this examination the first time, he may apply 
for another examination three or six months 
later. 


There is absolutely no cost attached to 
any service rendered by the Association to 
its members, no dues, no contributions. 


If you wish to become a member, just 
fill out the coupon below ‘and mail it to us. 
We will send you all the papers necessary 
to become a member. 


The following firms are cooperating with 
us in formulating the examination papers. 


The Crosley Radio Corporation, Cincinnati, O Mr 
Kutler, Service Mer. 

Grigsby-Grunow Company (Majestic), Chicago 
L. G. Wilkinson, Service Mer 

Stromberg-Carlson Telephone Mfg. ¢ Ro 
Mr. E. S. Browning, Service Mar 

Colin BB. Kennedy, Corp., South Bend, I 
McNamee, Prod Mer 

RCA-Victor Company In 
Grubb, Vice-President 

Stewart -Warner 
Golten, Service, 


» Camder N J 


Corporation, 
Mer. 


Chicago nD] 


The schools who have consented 
an examination board are: 
International Correspondence Schools, 

Mr. Carpenter, Dean 
RCA Institutes, Inc., New York, N. ¥ 
East Bay Radio Institute, Oakland, 

Tonnehilt, Director. 

Radio Training Ass 

Mr. A. G 


Calif 


lation of America 

Mohaupt, President 

School of Engineering of Milwaukee, 
Mr. W Werwath, President 

Radio College of 
Wilson, President 

Radio Division, Coyne Fle 
Mr. H. ¢ Lewis, 


Canada, Toronto, Canada 


trical School 
President 


MAIL COUPON TODAY! 
ee ee ee ee ee 
| OFFICIAL RADIO SERVICE MEN'S Re-10 

ASSOCIATION, Ine. 
98 Park Place, New York, N. Y. 


Please 
cation 


blanks, 


= 
T wish to become a member of y iat | 
mail me the examinatior ! | 
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Build Your 
CUSTOMERS 


% Revolutionary 


STENODE 


STENODE selectivity 
curve makes 10KC selec- 
tivity, so-called, look like 
broad tuning. 


STENODE selectivity is 
compared, at left, to that 
of ordinary receivers. All 
background noise is con- 
tained in outer curve. 
Stenode’s curve, shaded, 
contains but 1-10 the 
total noise. 




















STENOTUBE. Only one 
required in each Stenode. 
This heart of the Stenode 
Circuit consists of a quartz 
crystal ground to 175KC 
frequency and mounted in 
tube form for easy hand- 
ling. Standard UX socket 
base. Price $15. 





Made in England 


None genuine 
4 
without the Y 


inventor's sig- a" 


nature, 


A. 
4A 


Blue Prints- Data Book - Direction B 


DIRECTION 
BOOK 
\ STENODE 


The Receiver That Is 


NOISE FREE 


on SHORT WAVES 
or BROADCAST 


A STENODE demonstration will create more new custom set 
prospects than any radio receiver ever did before. People 
listen in amazement when they hear stations free of back- 
ground noises and absolute silence between stations. When 
you tune out heterodynes and whistles and stations STAY IN 
strong and crystal clear, owners of all other sets gasp in aston- 
ishment. The former chief of wireless research of the British 
Royal Air Force, Dr. James Robinson has given an entirely 


new principal to radio in STENODE. 


By the STENODE principal the highest selectivity ever attained 
as well as unprecedented tonal range is now made possible. 
All engineers agree that it is impossible with ordinary super- 
heterodynes. 

STENODE amplifies signals most and static least. That's why 
YOU want to build an 11 tube STENODE to work with a 
SHORT WAVE adapter when it is not used to log and listen 
with enjoyment to more broadcasters than can be heard on 
any othertype of radio. STENODE selectivity is 5 to 1 greater 
than that of so called 10KC Supers. The noise does not get in 
along with the high audio frequencies, and the STENODE re- 
produces perfectly higher frequencies than ever heard on any 
other receiver giving 


500% BETTER SELECTIVITY 
1000% MORE FREEDOM FROM NOISE 
INFINITELY BETTER QUALITY 





Increased demand for Stenode Data Book, Instruction Book and Blue Prints permits our cutting former price in half. Those who have 


already sent in full price will receive our check for $5. 
come solely from Royalties paid us by our licensees. 
STENODE CORP. OF AMERICA : 
Hempstead Gardens, L. I., N. Y. 
Enclosed find [|] Money Order, (| Check, for 
$.. Please forward me [|] STENOTUBE, 
[|] BLUE PRINTS, DATA BOOK and DIREC- 
TION BOOK for building STENODE. 


Name . 
Street 


: City. ' State 


We are not interested in making profit from our engineering service. Our profits 


The STENODE opens up new fields for short-wave and tele- 
vision work, as well as broadcasting. Full details of all sorts 
of applications are given in the STIENODE Data Book. Nine 
full-sized diagrams show where to place every part. How to 
make every connection is clearly told in STENODE Book of 
Directions. Your finished STENODE will put you into a new 
field of radio. Fill in and mail the coupon with your money 
order for the biggest value ever offered custom set builders. 


STENODE CORP. OF AMERICA 
HEMPSTEAD GARDENS, L. I, N. Y. 


(FORMERLY AMERICAN RADIOSTAT CORP.) 


oak ow > 





IF IT ISN’‘T A STENODE IT ISN’‘T A MODERN RECEIVER 
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“Takes the Resistance Out of Radio” 
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The Radio Experimenter 


By HUGO GERNSBACK 


F one were to take a poll among radio Service Men 
and other radio enthusiasts, it would be found that 
a great number—perhaps < 

to do radio experimenting of one sort or another. 

This may sound like a surprising statement in these 
latter days of radio; but the daily mail which comes 
across my desk, as well as the desk of every other ‘radio 
editor, proves that radio experimenting is still a very 
important activity in the life of radio people. 

Of course, there are nowadays different sorts of radio 
experimenting because, as the art advances, the type 
of radio experimenting that was going on ten years 
ago, when the radio boom had just started, is, of course, 
passed for good. At that time, the experimenting was 
chiefly with « crystal sets, and there was not a great deal 
of variety in apparatus in those days. A little later on, 
when vacuum tubes were introduced, the crystal was 
promptly forgotten, and the one-tube experimental set 
became the order of the day. 

Later, all sorts of hook-ups were tried out on the 
breadboard ; and still later, complete sets, of anywhere 
from three up to a dozen tubes or more, were experi- 
mented with. In those days, as soon as one set was 
constructed by the experimenter, it was pulled apart 
in short order—and a new and later Cosmodyne was 
constructed. Still, radio experimenting goes on with 
undiminished enthusiasm. 

I have often made the statement in the past, that 
there will always be, in this country alone, some 200,000 
radio experimenters. Authorities may take issue with 
me over this large number; yet I steadfastly believe 
that the figure of 200,000 radio experimenters is not 
at all exaggerated. When one radio mail order house 
sends out as many as one million catalogs a year, and 
several others as many as half a million a year, this 
surely must prove that the experimenters still exist. 

Surely, there cannot be 200,000 Service Men. There 
are probably not more than 100,000 of all classes com- 
bined. That leaves another 100,000 made up of radio 
engineers and other radio interestants and pure radio 
experimenters. As a matter of fact, the class of pure 
radio experimenters who experiment just as a hobby, 
or for the sport of it, seems to be on the increase at 
the present time. 

What does the 1931 experimenter experiment with? 
There are quite a number who tinker around with new 
circuits, but it might be said that the broadcast experi- 
menter today is not in the majority. At least, a recent 
survey would bear this out. At the present time, the 
radio short-wave experimenter is probably in the lead. 
There is a tremendous amount of short-wave experi- 


menting going on, in both the receiving and transmit- 
ing classes. Naturally the receiving experimenters 
numerically outclass the transmitting amateurs ; because 
you do not require a radio license to receive the short 
waves but, if you wish to build a radio transmitter for 
either ‘phone or code, a station as well as an operator’s 
license must be taken out. 

Again, the short-wave experimenters fall naturally 
into different classes. There are quite a good many 
who are experimenting with various adapters and con- 
verters, whereby short waves can be received on a 
broadcast receiver. Then, there is also a good-sized 
class who experiment with ultra-short waves in the 
lower wavebands, where a good deal of activity is going 
on at the present time. Quite a good deal of this work 
takes on the nature of serious research, and the experi- 
mentations along this line are of a more serious and 
scientific nature. 

Then, of course, we have a large class of radio experi- 
menters who are interested only in sound recording ; 
and this group too, judging by the editor's dz uily mail, 
seems to be a vast one and increasing at a very rapid 
rate. 

Following this, we have still another class which is 
also growing by leaps and bounds. I refer to the audio- 
amplifier experimenters. There is really a large amount 
of work going on in this liné, because experimenters no 
doubt realize that a lot is to be learned about amplifiers 
that, sooner or later, will make a handsome living for 
the experimenter. 

No experimenter seems to be content in these days 
unless he has developed his own pet amplifier, which he 
utilizes for the most-unheard of purposes. Naturally, 
every purpose requires a special amplifier; and these 
are usually built and constructed by the experimenter 
himself. 

Then, of course, there still is a fairly large class of 
those experimenters who are interested only in sets, and 
who will build anything from a two-tube portable to 
a ten-tube superheterodyne, if a new circuit happens 
to appeal to them. These workers, for instance, like 
to take battery sets and revamp them for A.C. 110-volt 
operation. It is surprising how many experimenters 
do this sort of thing, just for the pleasure of it, and 
how much enjoyment they derive therefrom. 

There seems to be a feeling in the radio trade that the 
radio experimenter has passed away and is non-existent. 

Nothing could be more erroneous. The experimenter, 
today, is fully alive, and is just as up-to-date as the 
latest radio wrinkle; and, in many instances, he is a 
step or two ahead of many a radio manufacturer. 
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Left, the huge exponential horn, with its ten 

units and parallel throats, from the rear; above, 

the same in side elevation, showing the air tank 

and air hose from the compressor; right, the 

100-watt amplificr, with its power tubes and 
rectifiers below. 






























An Eighteen-Mile Loud Speaker 


Electro-Mechanical Control of Compressed Air Blast Gives 
Stupendous Range to New Device Designed for 
Long-Distance Speech Communication 


HE recent announcement of the pur- 

chase of two of a new type “Radio- 

Compressed Air” sound system by 

the Navy Department, undoubtedly 
Signalizes the advent of a new era in avia- 
tion communication. The official approval 
of the purchase of this new equipment fol- 
lowed tests which have been carried on, over 
a period of six months, at the naval air 
station at Lakehurst, N. J. 

The result of these tests is to demon- 
strate, beyond all question, the enormous 
value of these new sound systems for audio 
communication from a ship to airplanes or 
dirigibles, from ship to ship, and between 
ship and shore. During their course, it was 
found possible toe communicate from the 
ground to the dirigible Los Angeles while 
she was flying at an altitude of about 3,000 
feet, at fifty miles per hour, with all en- 
gines runing. 

With the same apparatus, voice was pro- 
jected perfectly for eighteen miles, with a 
wind of 23 miles an hour in the direction 

















One of these units is on cach throat of the 
horn: A, output blast; B, casing; C, base; D, 
filter lock nut >, binding post 





-By H. G. CISIN, MLE. 








OUTPUT CHAMBER. 
WITH GRILLE 







we 
TE 
“ 





EXPONENTIAL 
TRUMPET 
“HORN 
OUTPUT OF SO- 


~»WATT TUBES IN 
PUSH-PULL, 























Fig. 1 
General arrangement of the apparatus, showing 
only one unit, however 

of transmission; and for eight miles in 
the teeth of a 23-mile wind, blowing against 
the transmitter. This is unquestionably the 
loudest reproduction of the human _ voice 
ever attained. 

The development involved in this sound 
system has followed a novel trend—different 
from other methods of audiv amplification, 
and for the purposes which have been de- 
scribed, better. 


A Mechanical Voice-Box 

The essential feature is a mechanical 
laryne, patterned after the human larynx 
or voice-box (the well-publicized “Adam’s 
apple’), which is the natural and original 
audio modulation apparatus. The prin- 
ciple of its operation has been adapted to 
modern high-amplification requirements, as 
a result of the research work performed by 
C. F. Dilks, chief engineer of the Hooven- 
aire Corporation. 

The construction of the mechanical larynx 
is extremely simple; in effect, it is simply 
a “butterfly” valve, which permits or checks 
the passage of air, from a compressor to 
an exponential horn, in accordance with 





the audio impulses received from a micro- 
phone through an amplifier. 

The enormous volume is obtained by the 
use of a blast of compressed air to actuate 
the horn; the pressure being from 20 to 
22 pounds per square inch above normal 
atmospheric. 

The butterfly valve is a thin metal plate 
about an inch square, containing very fine 
parallel apertures for the passage of the 
compressed air. Before the latter reaches 
the valve, it is forced to pass through an 
output chamber, which is provided with 
openings corresponding to those of the 
valve. These openings, however, are not 
normally opposite the slots of the valve, 
but alternate with them; so that the escape 
of the air is prevented. It is necessary that 
this valve be constructed with the most 
extreme precision; it is made of a special 
alloy, and will last indefinitely. 

As regards the frequency-characteristi¢ 
of the valve, it has a range up to 14,000 
cycles; the only limitation being, appar- 
ently, in the response of the magnetic unit 
by which it is controlled. The standard 
unit employed has an input impedance 0! 
2,000 ohms, and a favorable response-curve 
from 81 to 5000 cycles. 

The valve is pivoted, and flutters back 
and forth, in accordance with the move- 
ments of the armature, which is balanced 
in a magnetic field, like that of the ordi- 
nary magnetic-speaker unit. In other words, 
the system is a large conventional perma- 
nent magnet, with small electromagnets con- 
nected in series, one on each pole piece, ind 
the armature balanced in the center. These 
small magnets are in the output circuit of 
the audio amplifier, which may be con- 
nected to either a microphone, a radio tuner; 
or a phonograph pickup. 





and 
natu 
mint 
a re 
The 
mot 
1,754 

Fi 
of t! 
medi 
or a 
impr 
the 
filter 
felt 
am 
air 
tion 
ind 
horn 
per 


of s 








LL 


TI 
pure 
use 
not | 
sizes 

TI 
100 
pour 
ing 
the | 
ers, 
of 5 

T 
tests 
Corr 
Prog 
cum 











0- 


ite 
ne 
he 
es 
an 
ith 
the 
vot 
ve, 
pe 
nat 
ost 


‘jal 


stic 
nO) 
are 
init 
ard 


ced 
rdi- 
rads, 
ma- 
on- 
and 
hese 
t of 
ron- 


ner, 











October, 1931 


Power Supply System 

The air compressor is of the rotary type, 
and specially designed for work of this 
nature; it delivers 11 cubic feet of air a 
minute, at 30 pounds pressure, which gives 
a reserve of 25% over maximum needs. 
The compressor is operated by a 1/,-hp. 
motor, either A.C. or D.C., revolving at 
1,750 R.P.M. 

Fig. 1, showing the general arrangement 
of the apparatus, illustrates two filters im- 
mediately after the compressor. The first, 
or air filter, is packed with waste, to keep 
impurities and foreign substances out of 
the delicate valve. The second, or noise 
filter, is packed with copper shavings and 
felt washers, and contains baffles which give 
a muffler effect. From the noise filter, the 
air passes into the output chamber men- 
tioned before; and through its output grille 
and the butterfly valve into the exponential 
horn, at a velocity of about a thousand feet 
per second, or in the order of the speed 
of sound. 





























Fig. 2 
A sketch of the inside of the Hoovenaire unit, 
showing the position of the butterfly valve 


The horn is of the trumpet type, made of 
pure aluminum, and designed especially for 
use with this system; since fiber horns are 
not heavy enough for this duty. The larger 
sizes are constructed in telescoping sections. 

The system provides an output energy of 
100 dynes per square centimeter (.00145- 
pound per sq. in.) at 1,000 cycles; requir- 
ing a voice energy of 1.5 watts. This is 
the equivalent of ten large dynamic speak- 
ers, which require approximately 125 watts 
of voice energy. 

The amplifier which was used during the 
tests at Lakehurst was designed by Mr. 
Cornwell, the chief engineer of the Amplion 
Products Corporation. Under ordinary cir- 
cumstances, with only a single compressed- 

(Continued on page 239) 


























Fig. 3 
The butterfly valve in detail; its motion on the 
pivot gives the air blast ‘articulation’ 
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The “Antenaplex” System 


The Final Knockout for the Haywire Antenna 
From Which Radio Has So Long Suffered 


By E. JAY 


OT all radie troubles are in the 

sets, any more than all car troubles 

are the fault of the engine. The 

best Rolls-Royce will sputter and 
falter on dirty gasoline—and_ the 
healthiest physical specimen of mankind will 
develop sickness on a diet of polluted water 
and contaminated food. 

Consider your Adam’s antenna! That's 
where receiving troubles start. Ahead of 
that point, the troubles are in the transmis- 
sion category; but that tangled mess on the 


poor, 


roof of your own apartment house—that’s 
where many radio receiving ailments are 
bred. Today the average apartment house 
roof-top looks like the underbrush of a 
Borneo jungle; although, later, somebody 
discovered that the steam radiator made a 
better antenna than the one on the roof. 
(It would, under such conditions; ‘most 
anything would be a relief and improve- 
ment.) 

In the meantime, we take high-priced 
radio sets all apart to find out what makes 
them spit and cough, and render intermit- 
tent music. Maybe we find a sub-normal 
tube, or a superheated condenser which we 
replace at a modest sum. But, where the 
conditions warrant it, why not go after big- 
ger business and clean up the whole job at 
once? Let’s get organized on this antenna 
problem. Let's plan an orderly system into 
these new buildings, and let’s modernize the 
old ones to the satisfaction and gain of all 
concerned. 

A strong and clean radio signal input, 
minus the usual background of local inter- 
ference from surrounding electrical devices 
and circuits, is more economical and satis- 
factory than two or three additional stages 
of R.F. amplification employed to build up 
correspondingly weaker signals, which are 
usually burdened with a high ratio of local 
“mush”. Bearing this in mind, some of 
the best radio engineers in the country have 
collaborated to produce a centralized an- 
tenna system for the modern multi-family 
dwelling; and, after intensive research work 
covering a period of more than a vear, the 
“Antenaplex” System emerged from the 
laboratory to take its place beside running 
water, electric lights, telephones, and elec- 
tric refrigerators in the up-to-date building. 


Aperiodic Master Amplifier 
The Antenaplex system employs one cen- 
100 feet long, 
located in the most advantageous position 
atop the structure; where it will be clear 
of surrounding objects—and as far away 
as possible from the source of undesirable 
local interference—and where it will collect 


tral antenna, approximately 


*National Sales Enaineer, Centralized Radio, RCA 


Victor Co., Inc. 


QUINBY* 


a maximum of the desirable radio signal en- 
ergy. This radio energy is fed into a de 
vice known as the “Antensifier” (1, Fig. A), 
usually located in a penthouse as near as 
possible to the antenna. 


Radiotrons 


It employs four 
one UX-280 rectifier, and three 
UX-245 amplifiers; which make it possible 
to transmit and distribute 100% of the an- 
tenna signal energy to each and every radio 
outlet throughout the building. This device 
draws approximately 100 watts under nor- 
mal operating conditions. 

The Antensifier is coupled into the “Cab 
loy” line, which is a lead-covered conductor, 
new to the radio art. The “Cabloy” is only 
5/16-inch in diameter, and may be run-in 
concealed metal conduit, or in surface wire 
mold. Cabloy may be fished through hol 
low partitions, or it may be run on the sur 
face, secured by little clips designed for 
the purpose. Thus it is suitable, practical, 
and economical for installation in new con 
struction work, as well as for existing struc 
tures. 

Where power-line noises are troublesome, 
a specially designed filter (2) is emploved 
between this device and the 110-volt, 60- 
cycle power line, to keep these disturbances 
from being passed through the Antensifier 
into the Cabloy lines. <A suitable fused 
switch (3) for the power line, and the usual 
approved antenna lightning arrestor (4) and 
grounding devices are also employed at this 
point on the system. 


Connections to Receivers 
Wherever a “radio outlet” is to be lo 
cated, a small metal box is mounted, flush 





Fig. A 
The “ Antensificr’’ (1) is a master amplifier for 
all broadcast frequencics;. its output tl th 


’ 
‘ 


the Cabloy at the lower right feeds all th 
cetvers in the system, which tune independently, 


re- 








Fig. B 


Flush plate, serving one set 


in the wall in the case of new construction; 
while for existing structures, the box may be 
mounted on the surface, if desired. On a 
suitable plate (Fig. B) attached to this box, 
is mounted a pair of pin jacks, for con- 
venient antenna and ground connections to 
the radio set. 

Concealed within this box is a little cart- 
ridge-like device known as a “Taplet” (Fig. 
C), which performs the happy function of 
passing the R.F. energy from the antenna 
on to the radio set, without accepting any 
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Fig. C 
The “Taplet” or “Terminet” connection fits 
behind the plate 


kind of interference back into the transmis- 
sion line; thus preventing any interaction 
between the various radio sets which may be 
operating simultaneously on the same sys- 
tem. 

In the last outlet box on such a transmis- 
sion line, there is located also another little 
cartridge-like device, known as a “Termi- 
net.” It looks just like the Taplet but, in- 
stead of being finished in black, it is finished 
in red, for identification. It serves as a 
line-terminating device and, of course, is 








50, OUTLETS 


500 600 700 800 900 100 00 










FREQUENCY CKILOCYCLES) 


+6 Ow 

+5 Wu 

+4 Fata 

of? 

, 

1200 1300 1400 1500 1600 1700 Zo 
o 

















Fig. 1 


The effect of loading the line, with 


reference to 


its siqnal level at various broadcast frequencies, 


is shown here by a measured curve 








w 
o 


— 
o 


NUMBER OF OUTLETS 








CABLOY, LOADING 





RUNNING FEET OF CABLOY LOOP OR RISER CIRCUIT 


STANDARD 
INCREASE 


a 
LOADING CF CABLOY. 


OF ¢ T 
CAN 














Fig. 2 


The “Cabloy” 
supply signals for fifty receiz 





or output line from the “Antensifier,” or aperiodic master amplifier, is desianed to 
rs, and will do so if not over 500 feet of line is used. Above this 
the number falls off as shown. The ‘‘Cabloy” 


is a complete shicld against the pickup of local 


interference; while the “Taplet’” connection prevents feed-back into the line from a receiver 
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Fig. D 
A combination outlet for light and radio pluas; 
an internal metal partition separates the circuits. 
As many as fifty outlets are served by one 

“*Cabloy.” 

connected across the line between the cen- 
tral conductor and the sheath. The sheath 
of such a line is efficiently grounded to the 
nearest cold-water supply pipe: (a) at the 
Antensifier end of the line; (b) at the other 
extreme end of the line; and (c), at the 
lowest point on any lines which, for con- 
venience, may be run downwards, and looped 
upwards again to some higher level in the 
building. 


Characteristics of the System 

The Antenaplex system is designed for a 
500-foot maximum line with a limit of fifty 
radio outlets, but longer lines with corre- 
spondingly fewer outlets may be employed, 
as shown by the curve (Fig. 1). The design 
of this system permits as many as five An- 
tensifier units to be connected to one an- 
tenna, and, since as many as fifty outlets 
can be fed by one Antensifier on a 500-foot 
line, this means that a maximum of two 
hundred and fifty outlets may be energized 
by a single antenna. 

It is of special significance that, even at 
this maximum loading, all outlets on the 
system deliver 100% of the antenna signal 
energy to the radio set, without the local 
interference which would otherwise be picked 
up by the usual long lead-in wires. The 
Cabloy, being metal sheathed, effectively 
shuts out everything except that which is 
picked up at the antenna, and, having lo- 
cated the antenna where it will pick up 
good, clean signals, these signals can be kept 
clean and transmitted all over the distribu- 
tion system to all points where it is desired 
to deliver them to the radio sets. 

A curve (Fig. 2) is reproduced herewith, 
showing how successfully the engineers of 
the RCA Victor Company, Inc., have pro- 
duced a “flat” response, on this system, over 
the entire broadcast band, from 500 to 1500 
ke. (It is interesting to note that a differ- 
ence of 5 D.B., while readily measured by 
instruments, is only slightly noticeable by 
the human ear, because of the logarithmic 
response of the latter. It corresponds to 4 
voltage increase of 80%, or drop of 44%.) 

A ferthcoming issue of Rapro-Crarr will 
illustrate and describe methods of installing 
the Antenaplex system. 
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The Latest Radio Appliances 


New Commercial Products of interest to the radio trade, Service 


RADIO-ROOM CLOCK 
TIME-KEEPER, distinctly for the 
A radio room, is illustrated in Fig. A.; 
it is a product of the combined efforts of the 
Radiomarine «Corp. of America and_ the 
Chelsea Clock Co., and was designed with 
particular regard to international radio 
regulations, and laws and regulations of 
this country, in connection with watch-keep- 

ing in the shipboard radio stations. 
It has been especially designed also to 
facilitate transmission of the alarm signal 














Fig. A 
Here is “Sparks” official clock 


authorized by the International Radiotele- 
graph Convention and the International 
tadiotelegraph Convention and the Inter- 
national Conference on Safety of Life at 
Sea; which consists of 12 dashes (each 4 
seconds long, with intervals of 1 second) to 
be transmitted during a period of 1 minute. 

The clock is provided with a sweep second 
hand and special red markings on the dial, 
making it easy for the operator to accur- 
ately time the 4-second dashes and 1-second 
spacing. Still other markings are provided 
to call the operator’s attention to the 3- 
minute silent periods; which must be ob- 
served by commercial radio stations at 15 
and 45 minutes past each hour. 

The movements are of 7-jewel lever- 
escapement type; having compensation bal- 
ance, Bréguet hairspring, cut wheels, cut 
steel pinions, hardened, ground and polished. 

Altogether, this is a fine bit of precision 
clockwork, and what the well-dressed radio 
room should sport. 


DOUBLE-PUSH-PULL POWER 
AMPLIFIER 
_- the extremely great volume required 
for operation of an address system over 
large outdoor areas (as at parks, airports, 
conventions, and other large gatherings) an 
unusual degree of power is required. This 
condition is met in the new “Type E-250” 
power amplifier shown in Fig. B. This 
design by the engineers of Electrad, Inc., 
has the following features: 

The circuit, which includes one °24, one °45, 
four °50’s in double-push-pull, and four *81 
rectifiers, is of the Loftin-White direct- 
coupled type. The undistorted power out- 
put, 21.9 watts, is sufficient to drive twenty 
l-watt reproducers. The input may be ob- 


Men, and radio constructors. 


tained from a high-impedance phonograph 
pickup, a microphone, or a radio tuner 
chassis; input terminals are grid and cath- 
ode connections—output, to specifications. 
Weight, 115 lbs.; dimensions, 23 x 15 x 10¥, 
inches high; current consumption, 315 
watts. 


A VACUUM-SWITCH 
EWEST among developments of the 
Burgess Battery Co. is a device, illus- 
trated in Fig. C, called the “vacuum con- 
tact”; actually, it is a simple contact device 
which, operating in a vacuum, opens (or 
closes) circuits of relatively high power 
without the usual degree of arcing. An 
exterior mechanism is required to control 
its operation. 
The standard type shown in Fig. C is 
rated at 6 amps., 220 volts, without arcing. 
The principle of the device is clearly 
shown in Fig. 1; within the specially-annealed 
glass bellows A and cylinder B are sealed 
the contact block C, contact D, and the 
leads. The rod E protrudes, and may be 
moved up or down .02-in. (pressure, 10 oz.) 

















The glass tube contains a stvitch, working in 
a vacuum, relay-operate 


by external pressure, to close or open the 
contacts. Fig. C shows an electromagnetic 
system (using an ordinary telephone-type 
magnet) designed for the purpose. Because 
of the internal vacuum there is between the 
electrodes no arcing, with a spacing of over 
-001-in. Life tests equivalent to 250 million 
makes and breaks have been satisfactorily 
completed. 

This is an entirely new device and all 
its adaptions have not as yet been determ- 
ined. Specific mention is made, however. 


This high-power amplificr meets the demand 
for outdoor volumc, using the economical ’50- 
type amplificrs—four of them 




















Fig. 
The flexibility of glass allows 


ig. © to function 


of its use in the following services: alarm 
circuits, oil burners, motor control, remote- 
switching circuits, thermostat-switch opera- 
tion, telephone, telegraph and radio circuits, 


























A new multi-power triple switch 


NEW SNAP SWITCHES 

NE of the pioneer organizations in the 
O field of power switches has now com- 
pleted an extensive line of components of 
interest to private and commercial techni- 
cians. One novel arrangement of these new 
switches, under the well-known “H & H” 
brand, of Hart & Hegeman (a division of 
The Arrow-Hart & Hegeman Electric Co.), 
is illustrated in Fig. D. This is a multi- 
purpose unit composed of three different 


” 


models, the “rotorpower,” “multipower,” and 
“push-pull” units; all ganged together, as 
shown. 

The new units catalog as follows: “No. 
1561,” single-pole rotorpower switch, with 
soldering lugs, “No. 20510,” S. P. tumbler 
switch, with 6 in. wire leads; “No. 21349,” 
three-way,” or two-circuit, tumbler switch; 
“No. 1561-AW,” S.P. rotorpower lock 
switch; “No. 80175” two-speed switch, with 
an “off” position (available at either end) ; 
“No. 1572,” D.P. rotorpower switch. These 
switches are particularly adaptable to use in 
radio, and radio-phono. chasses. 

(Continued on page 238) 





206 


RADIO-CRAFT 


Audio Amplifiers 
in Talkie Roles 


A review of the recent in- 

genious developments in the 

linking up of sight and sound 
reproduction. 


By R. D. WASHBURNE 


UMEROUS past issues of Rapto- 

Crarr have contained articles dis- 

cussing the design, construction and 

use of power amplifiers and asso- 
ciated equipment, from the standpoint of 
the radio Service Man, the design engineer, 
and the experimental constructor. It is 
now time to illustrate, by practical examples, 
the manner in which these numerous phases 
of developments in the electronic field are 
being commercialized, both by manufactur- 
ers and by the wideawake radie man who 
keeps in contact with the consumer. 

As far back as July, 1929, the second 
(August) Rapio-Crarr first de- 
scribed a successful, commercial design of 
home talking-picture machine (the “Home 
Talkie”). This constantly 
taken an active interest in the progress of 
equipment design tending toward the per- 
fection of a union between high-grade audio 
amplifiers and the associated sound equip- 
ment (phonograph pickups, recording heads, 
turntables, microphones, radio 
sound-film apparatus). 

In Fig. A is illustrated a late instrument 
design, which attracted considerable atten- 
tion at the radio Trade Shew in Chicago 
this summer, (and which should arouse equal 
or greater interest at the Trade Show in 


issue of 


magazine has 


chasses, 


Fig. A 
The projector lens of 
this RCA Victor com- 
bination appears at the 
right of the horizontal 
tuning scale. 


New York City, scheduled for the early part 
of September). 

In the final analysis, we find that, although 
it lists for close to a thousand dollars, its 
complexity lies more in the imagination of 
the observer than in the machine. It in- 
corporates talkies, an automatic record 
changer, a recorder, a microphone, and a 
radio receiver (with tone control, remote 
tuning control, late-model superheterodyne 
chassis, and twin-reproducers). 

The writer feels that there lies, almost 
totally dormant at the present moment, a 
tremendous market for an instrument com- 
hining these features in manners particu- 
larly suite to individual localities. 


“Sound” in Schools 


The following enlightening statements of 
Mr. William S. Paley, President of the Co- 
lumbia Broadeasting System, is quoted from 
Martin Codel’s book, Radio and Its Future: 

“During the summer of 1929, the Secre- 
tary of the Interior, at the request of the 
department of Superintendence, appointed 
a commission to study the educational pos- 

















Fig. B 


the projector, or 


The “Consolette,” 
< 


¢ 


Fig. C 


the left, with the control panel inset beneath it. In the view 
the right side, the synchronous turntable in position; observe its large size. 
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sibilities of the radio. The stage was thus 
set for a new era of progress.” 

And again: 

“Educaticnal radio will do much for one- 
room rural schools. There are now in the 
United States 160,000 one-teacher schools 
which give instruction to more than six 
million young people. Several million more 
are in small rural or town schools. As an 
experiment and research reveal the most 
effective educational uses of radio, there will 
grow up a system of broadcasts to serve the 
schools throughout the nation. 

“No one need think that it will be 
to harness radio for the schools. It is 
hard and difficult problem. But, ineseap- 
ably, this new tool of learning will find its 
place in the schoolroom and in the home.” 

(A more intimate light on the possibiii- 
ties of school radio is found in Radio in 
Education, by Armstrong Perry. See also. 
This Thing Called Broadcasting, by Gold- 
smith and Lescarboura.) 

A concrete aspect of this virgin field 1s 
found in the figures which indicate that there 
are more than 250,000 school buildings in 
this country of ours, having a daily at- 
tendance of over 20,000,000 students. Couple 
this with the fact that the average count) 
school being put up today 
$250,000, to properly take care of a thou- 
sand or more pupils; and it is seen that : 
few hundred dollars more or less, the cost 
of some form of sound equipment, can make 
little difference in the financial budget. 

It now remains to prove that sound equip- 
ment will make a great difference in raising 
educational standards. Il 


costs about 


This the writer will 
attempt by clearly showing the merits and 
adaptations of various types of newly le 
veloped sound devices; while at the sar 
time pointing out additional (and_ per! 
primary) uses. 


Classifications 

Preparatory to listing the classes, in‘? 
which fall the 
ment designs, there may be in order 
explanation of the nomenclature. 

“Talkies” are talking motion 
whether the synchronized sound is on «is 
or film. “Automatic” phonographs  #' 
equipped with mechanisms which cause tit 
disc records to be exchanged automatically. 
“Pre-pay” instruments include a coin dk vice 
which controls the operation. “Portable 
units are designed with particular regard to 


various circuit and inst 


picture si 
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compactness, lightness, and 
“Combinations” incorporate 
distinct functions. “Non-syne.” devices pro- 
vide for sound (such as incidental music 
or microphone announcements) which is not 
synchronized with the picture. 

* Following is a list of nearly all the com- 
hinations at present available as commercial 
devices; of course, it is possible to combine 
these units, within certain limits, to obtain 
a particular effect: 

Home Talkies; 

Industrial Talkies; 

Advertising Talkies; 

Non-Syne. Talkies; 

Talkies and Radio; 
Radio-Phono. Combinations; 
Automatic Phonographs; 
Pre-Pay Automatic Phonograpks; 


portability. 
two or more 








Fig. D 
lhe lecturer is using a microphone with the 
portable “‘Filmophone” to explain the film. 


Pre-Pay Automatic Recorders; 

Midget Radio-Phono, Comb.; 

Special Combination: Talkies, Auto- 
matic Phono., Recorder, Radio (with 
remote-control), tone-control, and 
twin reproducers). 

“Home” talkies is a misnomer; for there 
is nothing to prevent a “home” talkie being 
used in a school, or in any other public or 
private institution. The only limit is the 
size of its audience; which is, mostly, a mat- 
ter of the camera-to-screen distance and the 
projector-lamp’s power. In general, though, 
exceptional care is taken in the cabinetry 
of talking motion-picture machines designed 
for milady’s home. 

A particularly fine example of sound en- 
gineering and woodcraft is the “Consolette” 
Home Talkie, “No. 750 C,” illustrated in 
Figs. B and C. It is a product of the Pa- 
cent Electric Company, and one of the most 
refined instruments of this type developed to 
date. 

\s the cabinet top is immovable, it may 
he permanently trimmed. ‘The front left 
panel slides (in steel springs and felt, to 
prevent vibration) to the right, exposing the 
projector. A door on the left side of the 
cabinet, Fig. B, presents the projector for 
adjustment; but is closed during projection. 
lhe door on the right side, Fig. C, during 
the “show” is in the convenient position 
shown, for exchange of records, etc. 

The projector is equipped with a motor- 
driven rewind; silent claw intermittent; si- 
lent, high-torque induction motor (common 
to projector and turntable); special gear 
box to insure absolute synchronism; helical 
micarta gears; automatic framing device; 
automatic light trap, to prevent injury to 
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film. The projection speed of the 16-mm. 
film may be switched from 16 frames per 
second to 24; smooth projector motion has 
been adopted to eliminate film flicker; a 
165-watt lamp makes available a_ picture 
measuring 6 x 8 feet, although a collapsible 
screen measuring 3 x 4 feet, or a special 
one, 26 x 34 inches, is available. 

rhe turntable rotates at 33 1/3 r.p.m., 
regardless of projector speed; a 16-in. tone- 
arm pickup is used; equipped for silent or 
sound picture projection, and non-syne. (in- 
cidental) or synchronous sound. The mid- 
get reproducer is removable, for placement 
near the screen during large image pro- 
jection. This amplifier uses one each of 
types '24, °45, and °80 tubes (volume con- 
trols appear in Fig. B, underneath the 
projector). 


Films Available 
About eight concerns are producing film 
reels in the 16-mm. or “home-movie” 
These films, of which there are available 
more than 2,000 subjects (comedy, educa- 
tional, feature, sporting, travel and special), 
are rapidly becoming available to the home 
projectionist through the process of “ro- 

tation.” 


class. 


Circulating book libraries (usually in sta- 
tionery stores) are familiar to everyone, 
and the few cents they cost us, per week, is 
a small charge for the benefits we derive. 
Circulating film libraries, at our favorite 
radio supply house, will afford even greater 








° 
Fig. E 
The Filmophone is shown in a console, with 
radio combination, for home or auditorium 


pleasure and education; and, films thus he- 
ing available at low cost, should be profit- 
able to the dealer for the 
Film libraries already are 
many cities. 


same 
established in 


reason. 


Industry Speaks 

The U. S. Navy, Army, and Bureau of 
Mines, and many manufacturers, have avail- 
able 16-mm. films, illustrating various ac- 
tivities and processes, which are lent gratis. 
“Miniature Movies,” official organ of the 
16-nun Motion Picture Board of Trade, is 
dedicated to the promotion of this type of 
film in all its uses. 

Mr. Allen Mogensen, assistant editor of 


Factory and Industrial Management, is 
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quoted as follows: “Movies offer one of 
the most effective methods yet discovered of 
eliminating waste 


duction.” 


\s a interest it may be re 
marked that, where impromptu or incidental 


motion in factory pro 


matter of 


sound is to be employed (non-syne. opera 
tion), an ordinary hand movie camera may 
be used with perfect satisfaction for the 
taking of industrial pictures. One method 
used by Bell & Howell experts for obtaining 
a time-check of 
to arrange a standard stop-watch on the 
front of the camera, so that its time indi 
cation appears in one corner of the finished 
picture, 


mechanical operations is 


Clearly, movies can be used to cut down 


manufacturing costs by affording a means 
of detecting waste motion in factory opera 
tions; this is done most successfully by 
means of a camera which functions at the 
rate of 1,000 to 4,000 frames per minute 
The completed film is studied by industrial 
engineers, who detect and correct procedure 
which is seen to be faulty. Factory work 
ers may gather from this that they may be 
compelled to work harder. 


ous, 


This is 
In fact, it has been proven, (and re- 
cently demonstrated to The Society of In 
dustrial Engineers), that, after cutting down 
waste motion portrayed on the “miniature 


erromne 


movie” screen, the production of a 
can be and, at the 
fatigue reduced 
than a 


worke ! 


increased same time 
unnecessary 
done more 


previously, 


more work is 


easily, lesser amount 

Synchonized records may be prepared at 
the time, or the 
“dubbed” in at 


same sound may be 
(Details of record 
ing procedure have appeared in the “Home 
Recording” department of Rapio-Crarr). 


leisure. 


Still another way of handling such edu- 
cational films is to run the picture “silent,” 
except for pertinent, impromptu 
or synchronized sound interspersed with run- 
ning comments; both of which effects are 
accomplished by means of a hand micro- 
phone and a cut-in switch or “fader.” In 
Fig. D the factory representative is shown 
breaking into a talkie to give to a group of 
district sales managers an oral explanation 
of an illustration. 
may use the same procedure later in ad- 
dressing a “pep” meeting of salesmen. 


remarks, 


These managers, in turn, 


In Fig. E is shown a close-up of the Bell 
& Howell “Filmophone-Radio”; which in 
pari, as the “Filmophone” portable, appears 
also in Fig. BD and, when equipped with the 
new 375-watt Filmo lamp is said to fill 














The “Talkiola” 


also ha 


portable in its 
ndles large 


carrying case; 


(16-in.) records 
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16-foot screen (90-ft. projection), and may 
be heard throughout a filled theater of over 
2,000-seat capacity. This is something “to 
write home about.” 

A separate microphone connection permits 
the operator to make extemporaneous re- 
marks. A single motor turns projector and 
turntable in synchronism. ‘The portable in- 
strument is of the two-unit type, the total 
weight being 88 Ibs. One unit case meas- 
ures 25 x 17 x 8 in. (approx.); the other, 
25 x 19 x 7 in. (approx.). The audio am- 
plifier is of a high-gain type, and includes 
two ’27s, two *45s in push-pull, and an °80 
rectifier. 

One case contains a Filmo 16-mm. pro- 
jector, three extra reels of film, empty reel, 
connecting cords, cables and accessories, and 
the reproducers; the second, the turntable 
and coupling shaft, magnetic pickup, power 
amplifier, tubes, needles, and has provision 
for 16-inch records. 

The Filmophone-Radio, Fig. E, incorpor- 
ates radio, talkies, and electric phonograph. 

The turntable is rotable either at ordinary 
phonograph speed, at 33 1/3 r.p.m. for 
talkies. The films may be run silent, syn- 
chronized, or non-syne. A Howard radio 
chassis is used. 


The “Talkiola” 

In Fig. F is illustrated the “Talkiola 
Portable,’ manufactured by the Talkiola 
Corporation; and most of the technical data 
concerning it are applicable also to the 
*Talkiola.” 

The projector handles 16-mm. film, @ 
“noiseless” mechanism being used. Projec- 
tion is upon a transparent screen; Which 
may be as large as 7 x 9 feet, for a focal 
length of 25 feet, with the standard 250- 
watt lamp. A 1/20-h.p. A.C. motor drives 
both the projector and turnable; which start 
immediately in synchronism. 














Fig. G 
The “‘Visionola” contains its own screen, util- 
ised in the manner shown for compactness. 
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A turntable speed of 33 1/3 r.p.m. is 
available for standard picture records, and, 
for domestic records, 78 r.p.m.- (lever shift). 

The power amplifier employs a type ’24 
tube and push-pull °45’s, with an °80 rec- 
tifier. The dynamic reproducer is portable 
within the limits of a 25-foot cable. A 
microphone may be plugged into the circuit 
for announcements. 

The “Talkiola Portable” weighs 80 Ibs., 
complete with screen, and measures 23 x 
18 x 14 in. in height. 

The home model, the “Talkiola” secretary, 
incorporates also a radio set and is char- 
acterized “the miniature theatre in your 
home.” 

The “Visionola” and “Visivox” 
Another instrument designed particularly 


to enhance and entertain in the home is 
the “Visionola,” (“—that brings to your 

















Fig. H 
The portable “Visovox” may be plugged into any 
radio receiver to use its audio end, 


living-room the whole wide world of en- 
tertainment.”) which is illustrated in Fig. 
G, (It is manufactured by Visionola Mfg. 
Corp.), and a good idea of the appearance 
of the “Model C660” instrument, open for 
adjustment, threading of film, ete, and 
closed, is obtained. 

The phonograph mechanism is in the top 
of the cabinet; the radio chassis is beneath 
the projector. A standard Columbia 
“Screen-Grid 8” chassis is used. The audio 
channel of this receiver, which is of par- 
ticular interest, is schematized in Fig. 1; 
this shows the manner in which most radio- 
talkies combinations are wired. Micro- 
phones may be wired-in, in a number of 
different ways, depending upon the _ indi- 
vidual audio circuit, and the characteristics 
of the microphone. 

Equipment classed as accessories, and re- 
quired for operation of the Visionola, are 
as follows: one G.E. “Type T10 Prefocus,” 
200-watt projection lamp; one G. E. “Type 
T8,” 15-watt intermediate screw-base pilot 
lamp; three type °24, two type °27, two type 
“45, and one type °80 tubes; antenna and 
ground installation materials. 

One lever controls the projector for sync., 


non-syne. or rewind; another adjusts the 


framing. Four more, on the receiver panel, 
control radio tuning, off-on, tone, and vol- 
ume, and talkies and plain phonograph 


volume. 
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Fig. I 

The “Cinetone,” especially intended for in 

dustrial and scientific use, is assembled its 

carrying case as shown. 

Projection is obtained by reflection upon 
a screen; this makes for compactness. 

In Fig. H is shown the “Visovox” in the 
open position of the “Model A” portable 
16-mm. talkie; it is manufactured by 
Sprague Specialties Company. (A _preten- 
tious console Model C is not illustrated.) 

A feature of the “Model A Visivox” is 
the manner in which it derives its audio 
amplification. One plug connects to the 
light-line, for motor power; and a second 
plugs into an existing radio set, thus con- 
necting the pickup of the Visivox to the 
amplifier and reproducer system of the radio 
set. Where no radio set is available, the 
“Model B” unit, incorporating the required 
amplifier and reproducer, is used. 

The “Model C” unit also projects upon 
a screen, and comprises the projector, pho- 
nograph mechanism for 16-in. records (for 
sync. or non-syne. operation with or without 
the projector), amplifier, and reproducer. 


Industrial-Type Talkies 

The “Industrial Cinetone” manufactured 
by Q.R.S.-DeVry Corporation, and_ illus- 
trated in Fig. I, is another portable talkie; 
the sale of which, however, at the present 
time is mainly in the industrial and _ sci- 
entific fields. 

A large reel permits running a 28-minute 
show (800-ft. reel); with syne. sound on 
33 1/3 r.p.m., 16-in. records. A 250-watt 
lamp results in clear pictures up to 60-foot 
projection. Amplifier and reproducer are 
mounted with the projector on the base of 
the carrying case. 

The scientific aspect is gleaned from the 
following words of Mr. T. M. Pletcher, 
president of the company. “The inestimable 
good of having talking motion-picture equip- 
ment, with which to portray surgical opera- 
tions for students of medicine and surgery, 





Fig. J 


The Capehart “10-12-C” automatically changes 
ten records to playing position; the last repeats 
until it receives the operator's attention. 
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can be readily recognized. On the other 
hand, actual talking motion pictures, taken 
in the field of industry and accurately pre- 
sented to laymen as well as to engineering 
groups, have a value that cannot be meas- 
ured in dollars and cents. ... It (the “Cine- 
tone”) is something that will revolutionize 
the method of. showing the world how science 
and industry perform—and actually teil 
about it at the same time.” 


Midget Combination 

“Lady, play your— radio- shenegueglt? 
may become a rather common request, if 
manufacturers follow the lead of the Cardi- 
nal Radio Manufacturing Company, which 
originated the particularly neat and com- 
pact midget radio-phonograph illustrated 
and described on page 238. 

The adaptation of this small-space com- 
bination instrument to use in conjunction 
with an ordinary 16-mm. movie projector 
should be obvious (for instance, as an aid 
in the study of languages, where the filmed 
motions of the mouth in pronunciation are 
accompanied by verbal explanations via the 
electric phonograph). 

There are now available several models of 
“pre-pay” instruments. Most of them are of 
the electric-phonograph type, and operate 
when a coin is put into the machine. In 
general, they incorporate a standard power 
amplifier, phonograph pickup, turntable and 
motor, and the reproducer; the only distinc- 
tion being in the cabinet design, the inclu- 
sion of a simple coin-operated switch which 
closes the power circuit during the playing 
of a record, and a mechanism for exchanging 
the records. 

For dance halls, restaurants, and other 
places where continuous sound programs are 
desired, substantially the same equipment, 
minus the coin-control, is used. In these 
installations the record-changer ordinarily 
operates automatically to play either or 
both sides of a large number of records 
(perhaps 15) consecutively; and then, either 
reset automatically or to require manual 
resetting. 


Home Record-Changers 

In most instances, the record-changer in 
these big commercial jobs is an integral 
part of the construction and therefore not 
available to the technician who would in- 
corporate automatic change of records in 
4 sound installation of his own. Under these 
conditions a separate record-changer, dis- 
tinct from every other part of the equip- 
ment, becomes desirable; and now is avail- 
able in several makes. A particularly com- 
pact record-changer, designed by a firm 
which has specialized for a number of years 
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system of the record-changer shown in 


The 


Fig. J; any record may be selected for playing 
at any time. 
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Fig. 1 
The audio channel of the Columbia receiver, used as the amplifier of the “WVisionola’; the 


nections are typical of radio-talkic 


in the perfecting of these devices, is the new 
“Capehart” record-changer, “Model 10-12-C,” 
shown in Fig. J. It is manufactured by The 
Capehart Corporation, long makers of do- 
mestiec and commercial electric phonograph 
and radio-phonograph combinations. 

Both 10- and 12-in. records can be played, 

















Fig. L 


adds speech to the familiar 


The “‘Auto-Cinema” 
ave movics; the sound is on the end- 
less film. 
changed, and turned over. With a special 
switch one record can be placed on the 
turntable, the adjustment set according to 
the size of the record and the magazine load- 
ed while the pickup automatically 
into position and the first record is being 


comes 


ranged for convenient transportation. 


reproducer are 



















Fig. K 


The two units shown compose the’ Electrad “Model 101A” 


practice. 


played. The magazine of this model holds 
9 records; the playing time, therefore, may 
be up to 45 minutes. Control connections 
are as shown in Fig. 2. 

The Capehart record-changer may be used 
in conjunction with a radio set or a motion- 
picture projector. The latter arrangement 
calls for non-syne. operation (incidental 
music, or home-recorded commentaries) ; 
since the rotational speed is 78 r.p.m., the 
standard for domestic records, and there is 
no provision for coupling the turntable to 
the projector. The record-changer is pro- 
vided with a reject device, record unloading 
lever, volume control, and master switch. 

Consider the application of these units; 
they now are installed, to name a few in- 
stances, in the following places: 
biles, as part of “sound trucks” 
tising purposes; on 
yachts; on warships; at bathing beaches; in 
tourist camps; in hotels, inns, ete. 


In automo- 
for adver- 
merry-go-rounds; in 


Portable Amplifiers 

In addition to the 46 uses of audio systems 
listed o1. page 122 of the August, 1930, issue 
of Rapto-Crarr, we may add the following: 
armories, auctions, banks, colleges, gymnasi- 
ums, lecture rooms, lodges, 
ships, steamship terminals, yachts, stock and 
trade exchanges, theatres and civic centers. 


prisons, steam- 


Demonstrations to prospects of a sound 
installation, or the use of a sound system 
under the conditions of temporary operation, 
are conveniently met by means of the twin- 
unit public address system shown in Fig. K. 
This illustrates the “Model 101-.\" portable 
public address system, manufactured also 
by Electrad, Inc. (Several other models arc 
available.) 

Features of the “Model 101-A” portable 
(Continued on page 249) 





portable 
A record-changer for phonograph programs, and a dynamic 


public-address amplificr, ar- 


parts of the equipment, 
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Favorite Testing Equipment 
of Service Men 
Our Readers Describe Their Handy Kinks 


MODERNIZING OLD TESTERS 
By L. W. Herman 

OUNTLESS tube testers are in use 
C which can easily be modernized to han- 
dle the latest tubes. Although the improve- 
ments herein noted were made on a Weston 
“Model 533,” they may be applied to prac- 
tically any tester. By the use of 
Yaxley No. 2003 S.P.D.T. push-button 
switches and one 50,000-ohm_ resistor, all 
of the latest tubes including the pentode 
may be tested. 

Fig. 1 shows the original circuit 
in most testers, while Fig. 
When “X” 
volts is impressed upon the 
new pentode power tube; the 
then be 


three 


as found 
2 indicates the 
changes made. is pressed, 115 
screen of the 
grid test may 
usual. Switch “Y" is 
pressed to obtain the reading of the second 
plate of the °80 rectifier tube. By pressing 
“Z", approximately 75 volts is thrown on 
the screen of any four- or five-prong screen- 
grid or R.F. pentode tube; the grid test 
is made as usual. All switches are shown 
in position as used with ordinary tubes. 

In order to eliminate a loose plug-in wire 
for the cap of the screen grid, I used the 
method shown in Fig. 3, which illustrates 
the underside of the tester panel. When 
a screen-grid tube is to be tested, the clip 
is lifted from its position between the sock- 
ets and placed on the cap of the tube; 
after the test, the clip wire when released 
will snap back into the case. The half- 
hour spent in constructing the disappearing 
grid wire will pay for itself many times, as 
a convenience and time saver. Knurled 
nuts from dry cells make excellent pulleys, 
when reamed free of their threads.  Silk- 
covered loop wire is very good for the 
grid wire; wax this for long life. 

It is a simple trick to unwind the sec- 


made as 
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Ordinary conection of UY and UX 


in tube tester, 
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Fig. 2 
push-button switches—X, Y and Z— 
and a resistor fit a tester to take pentodes 


Three 
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Fig. 3 
from the parlor magician’s 


The cap is out of the way except 
when wanted 


Borrowing a trick 
bag of tricks. 


ondary from the filament transformer, not- 
ing the number of turns per volt. Half 
way between the 1.5- and 2.5-volt taps. 
bring out a tap for the 2-volt tubes. Half- 
way between the 5- and 7.5-volt leads, bring 
out a tap for the new 6.3-volt auto tubes. 
Install a Yaxley 8-point complete-break 
switch in place of the old selector; and 
your tester will be up-to-date—that is, until 
a new batch of tubes are thrown on the 
market. 





























Fig. 4 
Mr. Noble uses this slider to obtain very fine 
adjustments on a standard wire-wound resistor 
for calibration purposes 


FINE RESISTOR ADJUSTMENTS 
By J. E. Noble 
HEN a fine adjustment of resistor 

WwW values was required for some experi- 
mental work, I made up the vernier slider, 
for a “Truvolt” wire-wound resistor, which 
is illustrated herewith. As may be seen, it 
consists of a slider made slightly wider at 
its midpoint, with a distinct semi-globular 
indentation impressed or stamped therein; 
this indentation is made to ride the threaded 
channels of the resistors, allowing almost a 
micrometric adjustment to be made. Rough 
adjustments are first made in the regular 
up-and-down manner; then a turn to the 
right or left does the trick. 

Those who desire an easier method of 
constructing the slider can simply cut two 
small slots in a standard slider; filing away 
the part which is not required, and giving 
the remaining small portion a slight inward 
bend with a pair of pliers. Be sure to file 
off any sharp corners which remain, to 
prevent cutting the resistance wire 
making the adjustment. 


when 
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I used this method to calibrate an 0-1 
milliammeter for use as an ohmmeter: 
establishing a starting point and a halfw ty 
point by fastening two threads, top and 
bottom, running lengthwise on a 15,000-ohm 
resistor. Every time the slider rode 
the thread, the contact was broken, and a 
deflection of the needle occarred. This 
made it possible to keep tab on the number 
of turns, which on a 6-inch, 15,000-ohm 
Klectrad resistor was found to be a hun- 
dred; indicating 150 ohms per turn, or 75 
per half-turn. In this manner, a fairly 
good job was made of the calibration 


over 


SIMPLE OUTPUT METER 


By Andrew Frevert 


SMALL output meter, that is made up 
to use in conjunction with a 
oscillator, is shown in the sketch. 
The combination (of jacks A, B, C, D; 
switches S1, S2; and transformer T) makes 
a variable input to meter M and detector 
CD which forms the output indicator; de 
pending on types of sets. 
With connections to set on 


service 


poms \ and 























This set-up is 
various sets; 


flexible for measurements « 
and also for continuity tests. 


B and switches in No. 2 position, primary 
of transformer is in series with speaker: 
secondary in series with meter and detector. 
With switches in No. 1 position, input with 
primary in parallel is fed direct to meter 
and crystal. 

With input leads in jacks C and D and 
switches in No. 1 position, secondary is in 
With switches in No. 2 position, input is 
series with input, primary feeding to meter 
in parallel with secondary and feeding to 
meter. 

With input leads in A and C jacks, 5S! 
on No. 1 position and S2 on No. 2 position, 
meter is connected direct to input. signal 

For use as voltmeter: Jack E 
minus 5 volts; Jack FE plus, H 
volts; Jack FE. plus, I minus 100 volts. 

Jacks EF. and J are for continuity testing 
or, if scale is calibrated, for use 
meter. 


plus, G 
minus 25 


is ohm- 


A HOME-MADE TUBE TESTER 
By Gerald G. Wells 


THER Service Men may be interested 
O in the tube tester which I have built 
and had in use for some time; it may be used 
for all types, including the new two-volt 
tubes. The cost will be low, especially @s 
most of the parts may (as a rule) be found 
around the shop. 

It will be necessary to wind the trans 


former, because of the various voltages 
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Fig. 6 
Mr. Wells built his tester, transformer and all. 
It is calibrated to the meter used. 


which it must furnish; mine was made from 
a burnt-out choke coil, taken from a power 
pack. The core has a cross-section %/,-inch 
through the winding spool, which was 11, 
inches long and 2 inches square; the required 
turns just fill this. The primary consists of 
800 turns of No. 30 enamelled wire, each 
layer insulated with waxed paper (such as 
bread is wrapped in). The secondary com- 
prises 54 turns of No. 18 double-cotton-cov- 
ered wire, tapped at the 11th, 15th, 22nd and 
36th turns. While assembling, paint the 
whole transformer generously with thin 
shellac, before tightening the screws. 

The shunt also must be made to fit the 
milliammeter used; a resistance strip from 
an old rheostat may be cut down, in this 
manne Put a variable high resistance in 
series with the meter and a 2214-volt “B” 
battery; adjust it until a full-scale reading 
is obtained, and then shunt the resistance 
strip across the meter and remove resistance 
wire until a 5-mil. reading is obtained. 


IMPROVING THE OHMMETER 
By J. E. Kitchin 

HE ordinary method of measuring re- 

sistances with a 4,500-ohm resistor and 
0-I-scale milliammeter will not go below 50 
ohms with a shunt; and the slide-wire 
bridge is not suitable for carrying around. 
rhe answer to Mr. Prince, on page 611 of 
Ravio-Crarr for April, 1931, gave the right 
idea, but used too much gear. It formed, 
however, the basis of my experiments, which 

(Continued on page 240) 
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Fig. 7 
Mr. Kitchin designed his ohmmeter thus; the 
D.P.D.T. switch may be part of a larger unit. 
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Modernizing 


tne “133A” 


Set Analyzer 


An Ingenious Enlargement of a Standard 
Instrument, for Modern Requirements. 


By EDWARD M. HEISER 


O doubt there are many Service Men 
N who have a Jewell “Model 133A” set 
analyzer, and would like to modernize it 
with a minimum of expense. I believe they 
will be interested in the arrangement which 
I made of mine, and with which it is pos- 
sible to make practically all tests that are 
necessary in the field. 

The original analyzer (shown within the 
dot-and-dash lines) had a UX socket and 
a four-wire cable. It was necessary to add 
a UY socket; a five-wire cable and a five- 
prong plug, made from an old tube base, 
were needed also. The new apparatus was 
mounted to the former apparatus with two 
angle brackets, one on each side, which are 








DETAIL-OF SWITCHING MECHANISM, 




















The push-button pa Ay locks when twisted 
also fastened to the carrying case and help 
to support the panels. The arrangement 
was dictated, of course, by the parts on 
hand. With that shown, the enlarged an- 
alyzer is kept symmetrical. 

The detail of the switching mechanism 
shows the method of mounting used; Yaxley 
jack switches were removed from their 
frames and mounted on a piece of bake- 
lite, which is fastened to the main panel 
by four screws. The holes for the push 
buttons were then drilled and reamed. The 
buttons are made of %-inch bakelite rod, 
matching those on the original analyzer; 
on each button there is engraved a line, 
which is filled with white. The position 
of the line is kept vertical by a pin through 
the button, which plays in a groove in the 
bakelite strip mounting the switches. By 
pressing the button down, and giving it a 
slight twist, the switch is lecked in the 
closed position. In the circuit diagram, the 
brackets indicate which contacts each but- 
ton controls. 

The phone-tip jack and the screen-grid 
push-button switch are used in conjunction 
with the adapters to test screen-grid tubes. 
The adapters are made from old tube bases, 
and sockets, wired as shown. 

To test screen-grid tubes, one adapter 
plug is placed in the socket of the set, and 
the analyzer plug is inserted into the 
adapter socket. The control-grid lead is 
then snapped on the lead from the adapter, 
the other plug of which is inserted into 
the socket in the analyzer; and the tube 
is placed in the adapter. The phone tip 
is plugged into the tester panel, and the 


lead from the adapter is snapped over the 
control grid cap of the tube 

To take’ the 
push button and 100-volt push buttons are 


readings, the screen-grid 


pressed simultaneously. The other read 
ings are taken in the same manaer as with 
three-element tubes. To change 


the next socket, it is necessary only 


over to 
to re 
move the control-grid lead and move the 
adapter and plug as one unit to the next 
socket. 

For use in conjunction with the cathoce 
voltage switch, a reversing switch has been 
incorporated; with this in normal position, 
the cathode voltage will be negative. When 
it is reversed, a positive reading is obtained. 
A 50,000-ohm 
voltage readings on the 


resistor is used for cathode 

50-volt 
The following parts were used: 

One black bakelite panel, 8 x 7 9/16 x 
inch; 


seale . 


i 


One piece black bakelite, grooved as shown, 
$1, x 4, x 14-inch; 

Seven pieces %¢-inch bakelite red, cut and 
drilled for buttons; 

One Jewell “Pattern 74° A.C. 
15-150 volts: 


meter; 0-3 


One Weston “Model 506” 0-5 scale ammeter; 


One Frost “No. AC 609" snap switch; 
One Na-Ald “No. 423° CY socket; 
One Yarley “No. 416” pup jack; 
Five Eby binding posts; 


(Continued on page 237) 
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Fig. 2 
Panel arrangement of the 


the circuit of whicl 





The R. T. A. Set 


RADIO-CRAFT 


Analyzer 


The Design of a Simple, Effective Testing Instrument 
for Assembly by the Service Man Who Is to Use It 


By ARTHUR G. MOHAUPT* 


N connection with the work of servicing 

radio receivers, the importance of ac- 

curate, labor-saving — test 

needs no discussion. ‘The 
complexity of radio equipment 
makes greater demands upon the Service 
Man, which can be met only with suitable 
professional equipment. 

For this reason, it was found that a 
necessary adjunct to the course of the Ra- 
dio ‘Training Association was the design of 
a suitable set analyzer, meeting all the de- 
mands of modern servicing; with the con- 
struction, as well as the operation of which 
every student should be familiar. 

After much consideration of the prob- 
lems of efficiency in operation, the R. 'T. A. 
Set Analyzer illustrated here was designed 
for the purpose; and, at the request of 
Rapio-Crarr, the details of its layout and 
construction are here explained for the gen- 
eral benefit of the servicing profession. 

The instrument is to be assembled, wired, 
and tested by its future operator, giving 
him therefore valuable practical experience 
into the principles by which 
each measurement is obtained. 


equipment 
increasing 
modern 


and insight 


Construction of the Instrument 

The completed analyzer is housed in a 
neat black carrying case of professional 
appearance, the coves of which is held down 
by a pair of spring clips, and having a 
comfortable leather handle. The apparatus 
is mounted upon an engraved black panel, 
the front and rear of which are shown in 


President, Radio Training Association of America. 








A and B; this carries the three me- 
ters, selector switch, and necessary buttons, 
etc. In Fig. 1 the connections are shown; 
and the method of construction to be fol- 
lowed by the student is explained in logical 
order. 

First, mount the 5-prong socket in the 
upper left corner and the 4-prong socket 
in the upper right corner. Now fasten the 
three toggle switches. Next, place the two 
push buttons in their places below the D.C. 
voltmeter. The metal tip jacks are now 
mounted in their places, and then the red 
and black-topped tip jacks. ‘The selector 
switch is mounted in the lower center hole. 
It must be secured very rigidly and placed 
so that, when the knob is turned clockwise 
as far as possible, the white arrow will point 
to the first marking, which is “Plate Volts.” 
Lastly, the three meters are mounted in 
their proper places. Each unit must be 
placed exactly as shown in the diagram, 
Fig. 1. 

It is extremely important that all con- 
nections in the Analyzer be well soldered. 


Figs. 
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A. G. MOHAUPT 


An interesting step-wiring plan has been 
worked out for the guidance of R. T. A 
students, and is retained in this article for 
the guidance of Rapio-Crarr readers to 
whom the simple schematic circuit may seem 
a bit hazy. Make each connection in se- 
quence, as follows: Connect point 5 to 9; 
9-21; 5-39, 39-44; 6-17; 17-24; 6-37; 37-45; 
1-3; 3-8; 8-10; 10-12; 1-42; 42-31; 31-33; 
4-7; 7-41; 41-34; 34-40; 11-32; 32-36; 43-38; 
38-48; 53-48; 47-19; 46-18; 50-52; 52-14; 
29-27; 27-51; 51-13. 


Now connect into circuit the two resistors 





Fig. B (right) 
Rear vicw of the analyz- 
er’s panel (reversed from 
Fig. A). The coil be- 
tween the two meters and 
the UX socket, at the 
upper left here, is the 
scale multiplier for the 
D.C. voltmeter (“large 
resistor’); that at the 
lower right is the multi- 
flier for the A.C. volt- 
meter (“small resistor’’), 














Fig. A (left) 
Appearance of the R. T. 
A. set analyzer’s panel, 
seated in the carrying 
case, with the accessories 
— plug, adapter, and 
screen-grid clip (carried 
with the 4%-volt battery 
in the compartment at 
the right). The meters 
are: upper, Hoyt No. 
563 D. C. voltmeter; 
left, Readrite 0-10-140 
A.C. voltmeter; right, 
Readrite 0-15-150 milli- 

ammeter. 











and the cable. The red wire on the large 
resistor connects to 49 on the D.C. volt- 
meter; and the black lead, to 28. 
49-26. 


Connect 


Next, connect the small resistor into cirt- 
cuit; one end to 25 and the other, point 
23, to 15. Connect 25 also to 2z, and 22 
to 16. 

The five-wire cable is passed through the 
hole in the partition of the case and its 
separate wires are connected as_ follows: 
green wire to point 35; black to 37: vel- 
low to 39; red to 2; blue to 1; and point 2 
to point 20. 
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Two six-inch lengths of wire are each 
connected to points 54 and 47, the wires 
passing through the hole in the partition 
of the case. (The 4% volt battery shown 
js not supplied with the analyzer.) Lead 
54 is attached to its negative post, and 47 
to the positive. 


Pre-Service Testing 

If a receiving set is not handy to test 
the completed analyzer, this may be done 
very easily through the use of a 2214-volt 
“B” battery. It must be remembered that 
the “30V” button of the D. C. voltmeter 
should be pressed to obtain a reading. 

Connect the negative terminal of the 
battery to the grid prong of the plug; and 
the positive to the cathode prong. The D. C. 
voltmeter should indicate 2214 volts, with 
the rotor switch in the “Grid,” “Screen- 
Grid,” or “S.G.C. V.” positions. 

Next, connect the positive lead to the 
plate, and the negative to the cathode. The 
same reading should be obtained with the 
rotor switch in position “Plate Volts.” 

Across the filament prongs, the meter 
switch set at “Fil. V.” should indicate the 
same potential; also, when the positive ter- 
minal is connected to the positive filament 
prong, the negative to the cathode, and the 
switch set at “cathode.” 

The final pre-service test is made by con- 
necting the negative lead to the plate connec- 
tion of either socket, and the positive to the 
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With the switch in the “Plate 


cathode. 
Volts” position the D. C. meter should read 


backwards; and the milliammeter should 
show a slight reading at the “15” position 
of its toggle switch. 


Using the Analyzer 

The primary function of a set analyzer is 
to enable the Service Man to check the 
electrical conditions, which exist at the suc- 
cessive sockets of a receiver, against the 
normal operating data, furnished by the 
manufacturer. It is advisable to check the 
tubes in their order, following the signal 
through the receiver; that is, begin with first 
R. F., second, ete.; detector, and then the 
audio stages in their order. Instructions 
will be given here, as to a student, for the 
benefit of younger radio workers. 

To start the analysis, the first R. F. tube 
is removed and inserted into the socket in 
the tester, and the plug at the end of the 
cable is inserted in its place. A 5-prong 
plug is attached but, if the socket is of the 
4-prong type, then an adapter with a 5- 
prong socket and 4-prong base is put to use. 
The set is turned on and the volume con- 
trol adjusted for maximum. 

First, the applied filament voltage is meas- 
ured by turning the selector switch to the 
position marked filament volts (“Fil. V.”). 
If the set is a D. C. battery-operated type, 
the push-button labeled “30” is pressed and 
the reading taken on the lower or 0-30 scale; 





213 






but, if it is an A. C. set, then the A. C. volt- 
meter is cut in by throwing the switch to 
the side marked “in” and the reading taken 
on the lower or 0-10 scale. If no filament 
voltage is present, it is evident that the fila- 
ment circuit feeding the first R. F. tube is 
open or shorted at some point. 

Next, the plate circuit is checked up by 
turning the selector switch to the position 
marked “Plate Volts.” The voltmeter button 
marked “300” is pyessed, and the reading 
taken on the upper or 0-300 scale. If no 
plate voltage exists (as shown by a zero 
indication) the trouble may be a defective 
rectifier tube, or a break or short somewhere 
in the “B” supply circuit. If the plate 
voltage is low or high the line-voltage should 
be checked; the rectifier also may be weak. 

The plate current also can be checked at 
the same time by reading the milliammeter. 
The switch is always left in the “150” posi- 
tion; but, if the reading is below 15, it is 
thrown to the “15” position, so that a more 
accurate reading can be obtained. (Impor- 
tant: As soon as the reading has been taken, 
the switch must again be returned to the 
“150” position.) If the plate current is low, 
it may be due to a weak or defective tube; 
the line-voltage may be low or the grid bias 
too high. Too much plate current may be 
due to excessive “B” voltage, to insufficient 
grid bias, to a defective tube, or to a high 
line-voltage. 

(Continued on page 235) 
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Fig. 1 
The schematic circuit and wiring connections (explained in the text) of the R. T. A, Set Analyzer; the arrangement of parts corresponds to that 
of Fig. B, while the buttons, jacks and switches, are shown from the upper side of the panel (in reverse order) in Fig. A. 

selector switch are indicated at the lower center. 






The connections of the 


The end view of the plug (lower left) corresponds to the bottom view of the UY socket. 
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Operating Notes for Service Men 


Some of the Points to be First Examined Whe» 
Servicing Well-Known Models 


By BERTRAM M. FREED 


N old adage, “History repeats itself,” 

is suggested continually in the repair 
radio 
Certain makes and models have defi- 


and servicing of receivers. 
nite points where the first weakness is most 
liable to appear; and the Service Man who 
knows these tendencies can do the quick- 
est and best job. Some of the key 
tions of a number of well-known 
have been found, in the writer’s experience, 
as follows: 


posi- 


receivers 


Bosch 

In the Bosch “60 A. C.,” a most remark- 
able condition may be found; on tuning for 
a given station, it may be found in two 
places, each ten kilocycles on the dial from 
its normal position. ‘This condition will be 
accompanied by lack of volume, insensitivity, 
choking, and improper operation of the silent 
tuning meter. The trouble lies in a small 
(one-inch) black and white resistor, which is 
located directly under the second ’24 socket 
from the left (looking from the rear of the 
chassis) and is connected in the detector’s 
screen circuit. If this resistor is defective, 
it must be replaced with a one- or two- 
megohm leak. 

In this model, as well as in the “58,” when 
the local-distance switch is in “local” posi- 
tion, the aerial is disconnected, and a 500- 
ohm yellow carbon 
series between the 
denser and ground. 


‘is placed in 
tuning con- 
If vibration causes the 
ends of this resistor to loosen and cause an 
“open,” signal pickup in local position will 
he greatly decreased or lost entirely. 

In both these models, hum or resonance 
will be caused by open circuits in the 1-mf. 
condensers connected between one side of the 
li.e and the chassis. 


resistor 
antenna 








; enemas 


























Fig. 1 
Portions of the Colonial “33" and “34” circuit 
thove, arid resistor in the push-pull input; 
below, a coupling unit in the band-pass filter 
outside the electrical system of the receiver. 


Brunswick 

In the Brunswick “31 A C” filter-con- 
denser block, the components seldom break 
down or short; but their opening results in 
abnormal hum; bridging the filter condensers 
with a unit of or two 
microfarads will soon determine the section 
at fault. Erratic reception (that is, sudden 
loud bursts) can usually be traced to the 
contacts of the 


successively one 


switch; the 
tightened and the 
blades bent until contact can be made only 
upon closing the switch. 

In the “15” and “22” Brunswick models, 
resonance hum may be eliminated by re- 
moving the small (.00025-mf.) condenser 
which is soldered to the  local-distance 
switch; it will be found also that the per- 
formance of the receiver has been much 
improved by this change. Cases of fading 
have been caused by short-circuiting of the 
small black, oblong bypass condensers located 
next to each UY socket. The symptoms 
are rapid changes in volume under vibra- 
tion; and the condensers are easily checked 
by bridging them with 1/4,-mf. capacities. 
Inoperation, with lowered plate voltages, as 
often said before, may be caused by a short 
in the 1-mf. condenser across the filter out- 
put; this is identified by two green wires, 
emerging from the filter block assembly, and 
connected to the last two lugs of the termi- 
nal block. 


local-distance 


switch screws should be 


Colonial 
In the Colonial “33” and “34,” the most 


common defect is found in the 121,000-ohm. 


voltage divider; the carbon-strip wound re- 
sistor often will not carry the current. 
Failure of the 11,000-ohm section will result 
in lack of voltage on the R. F. plates, while 
if the 60,000-ohm section opens, there is no 
voltage on the screens. The 50,000-ohm cen- 
ter section usually gives little trouble; but 
the indication when it is open is oscillation, 
and R. F. sereen and plate voltages higher 
than 90 and 200, respectively. (See page 82, 
August, 1931, issue.) 

The 420-ohm center tapped resistor lo- 
cated between the two °45 sockets, and in the 
negative leg of the power supply, may be the 
cause of an inoperative receiver; the nega- 
tive side of this opens more fre- 
To short this will give reception; 
but this expedient should be only temporary. 

Occasionally, one of these models will be 
found to oscillate very weakly; aligning the 
set on the higher frequencies will give poor 
reception on the lower frequencies, and vice 
This condition may be due to one 
or more 0.2-mf. condensers, located 
beneath the condenser-gang shield; these 
are by-passes in the secondary returns of 


resistor 
quently. 


versa, 


open 


the first, second and detector stages. One 
terminal is soldered directly to each coil. 


Distortion and lack of grid bias on the 
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45 amplifiers is seldom due to an open bias 
ing resistor, in these models; it is much 
more likely to be found due to an open 
100,000-ohm (green) carbon resistor, which 
connects from the center tap of the input 
push-pull transformer secondary to the 
chassis, and is mounted directly on the 
transformer (Fig. 1A). 

It may, infrequently, be found that vol- 
ume is good on all stations except those 
at the higher frequencies, although resistors 
and condensers test perfect; tube voltages 
are O.K., ete. The cause of this condition 
will probably be found in two small bobbin 
coils, which are mounted in the antenna and 
first R. F. units of the band-pass filter; but 
these are electrically unconnected to the cir- 
cuit. The bottom shield must be removed, 
and a continuity test made of each coil 
(A and B, Fig. 1B). Since these are used 
to couple the tuning unit more effectively, 
an open in either coil will cause reduced 
volume; it will probably occur at the lug, 
from which the lead breaks away. 
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Fig. 2 
Input of the Stromberg-Carlson “10" and 
showing the “range’”’ condenser and the 
nection of the volume control 
Stromberg-Carlson 

Little trouble is experienced with the 
Stromberg-Carlson “10” and “11,” except in 
certain instances; the most common troubles 
lie in an ineffective range control or volume 
control. Since some Service Men make a 
practice of using a ground as an aerial, the 
small (.015-mf.) range condenser is sub- 
jected to a stress for which it was not de- 
signed; it sometimes opens, and sometimes 
breaks down. In the first case, pulling the 
switch out has no result, and reception will 
be unchanged; in the second, the aerial is 
shorted directly to ground when the switch 
is in local position. (Fig. 2.) 

Ineffectiveness of the volume 
when the set will operate at full volume 
without regard to the setting, may be caused 
by one of several defects; most frequently, 
by the 100,000-ohm (black) carbon resistor 
connected from the control-grid return of 
the first and third R. F. tubes and the arm 
of the potentiometer. 
0.3-mf. condenser will cause the same cffect: 


control, 


Sometimes a shorted 


these condensers are in the same unit, be- 
tween chassis and the secondary return ot 
the first and third tubes. 

This condenser unit will be seen, on th 
under side of the chassis, between the firs! 
and second R. F. sockets; only two lugs 
are visible, each connecting to a condenser, 
while the can is common, being mounted on 
the chassis. The 100,000-ohm 
contained, with another resistor, in a bake- 
lite mounting, located next to the condenser 
unit. 


resistor is 






















Octob 


Anno 


stromb 
to the 
choke ; 
mittent 


On § 


type-46 


ind la 


these a 
shorted 
of thi 


yrobab 
ning tl 
| Wit! 
make i 
mcreas 
contin 
So 1 
found. 
tween 
the R 
descril 
CRAFT. 
pin sli 
clip; t 
guidec 
The 
plifica 
coils; 
which 
the su 
wire | 
the so 
the bh 
nectio 
gethe1 
ire W 
ling), 
of the 
times 
ilar ¢ 
placer 
can b 
A | 
enced 
which 
sets 


inter 


In 
chror 
other 
the r 
used 
the | 
ice 
the 


the 


_ 


circu 
ity a 

Be 
and 
the ; 
eral 
chok 
recei 
com 
open 
ohm 
hake 
rent 
041 
unat 
with 


, 193] 


n bias 
; much 
n open 
, which 
> input 
tothe 
on the 


at vol- 
those 
Psistors 
oltages 
ndition 
bobbin 
na and 
er; but 
the cir- 
moved, 
ch coil 
‘ec used 
ctively, 
educed 








th the 
cept in 
roubles 
volume 
nake a 
ial, the 
s sub- 
10t de- 
retimes 
ng the 
on will 
‘rial is 
switch 


‘ontrol, 
volume 
caused 
uently, 
“csistor 
urn of 
he arm 
shorted 
effect: 
it, be- 
urn ot 


on th 
vw first 
o lugs 
denser, 
ted on 
stor is 
hake- 
denser 


October, 1931 


Annoying fading, found lately ja the 
stromberg-Carlson “642” and “654,” was due 
to the unit containing the detector’s plate 
choke; the included condensers short inter- 
mittently to the metal can. 


Sparton 

On Sparton “737” and “740” models, the 

type-485 tubes may be the cause of hum 
ind lack of control over volume; seven of 
these are used in the set. The number of 
shorted, loose-element and microphonic tubes 
of this type found upon installation is 
probably increased by the method of ship- 
ying them along with the set. 
With the great number of sets of this 
make in use, service calls due to fading are 
increasing; the complaint is usually of “a 
wntinuous cutting in and out of volume.” 

So far, three types of causes have been 
found. The first is in a poor contact be- 
tween the band-pass pre-selector unit and 
the R.F. amplifier proper, which I have 
described in a previous article in Rapto- 
Crart. The connection is made by a bayonet 
pin sliding into a special spring socket or 
dip; the spring must be tight, and the pin 
guided correctly into its receptacle. 

The R.F. unit, with five stages of am- 
plification and a detector, is untuned. The 
wils are wound on small wooden bobbins 
which are fastened both above and below 
the subpanel carrying the tube sockets; the 
wire is very fine and may readily snap at 
the soldering lug, or where it emerges from 
the hole. While a make-and-break con- 
nection may not interrupt reception alto- 
gether (since the primary and secondary 
ire wound together, giving very close coup- 
ling), the intermittent increase and decrease 
of the signal transfer is very marked. Some- 
tines intermittent shorts of a coil cause sim- 
ilar complaints. The usual remedy is re- 
placement; though sometimes the loose end 
can be fished out and resoldered into place. 

A third trouble is less frequently experi- 
enced: if the nuts work loose from the bolts 
which ground together the units of these 
sets (by metal strips passing under them), 
intermittent connection is produced. 


Victor 


In the Victor five-cireuit “Micro-Syn- 
chronous” chassis, used in the “57” and 
other models, failure or burnout of one of 
the many R.F. chokes may occur; these are 
used in the plate and screen-grid leads of 
the R.F. tubes. The temptation of the Serv- 
ice Man to restore operation by shorting 
the defective part should be resisted; for 
the removal of the choke makes possible 
cirenit oscillation, which will ruin tone qual- 
ity and make tuning difficult. 

Before servicing Victor “RE-35,” “RE-39” 
and “RE-57" receivers, it is good policy for 
the Service Man to equip himself with sev- 
eral carbon resistors and several R. F. 
chokes; seldom is any other part of these 
receivers the cause of complaint. The most 
common reason for lack of operation is an 
open detector plate resistor; this 500,000- 
ohm carbon resistor is located beneath the 
hakelite resistor bracket. Although the cur- 
rent flowing through it is never more than 
04 milliampere the original resistor may be 
unable to carry the current; replacement 
with a 2-watt component is advisable. (See 

(Continued on page 243) 
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Sales Dollars from Your 
Telephone 


A Discussion of the Methods of Inducing the Customer 
to “Give Us a Ring” At the Right Time 


By FRED E. KUNKEL 


HEN a customer wants radio service. 

he wants it in a hurry. Is your tele- 
phone number well known? Is it easily re- 
membered? How many people know your 
telephone number offhand? How many 
people have your telephone number at their 
finger tips and associate it with your busi- 
ness in their minds? Do you make it cas) 
for customers to call up your office, or do 
they have to fumble through a big fat tele- 
phone book for your number? 

One cannot overestimate the value of 
one’s telephone number. It should occupy 
a prominent place in every piece of adver- 
tising, on letterheads and _ billheads, circu- 
blotters or what not, statements of 
account, receipts, wrappings and containers. 
Displaying your telephone number promi- 
nently adds thirty per cent. to the value 
of your advertising. 

Newspaper advertising, when used, should 
always feature the telephone, which is just 
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as important as the firm name and address; 
and a reproduction of a telephone or of a 
person talking into a telephone is laways 
an insured eye catcher. 
“The telephone,, if rightly 
your 


idvertised, is 


greatest silent salesman,” says one 


radio Service Man interviewed: “[t pays to 
number in all of 
particularly in’ the 
classified telephone directory, which is fre 
quently a building 

“Advertising your ‘phone number promi 
nently in the telephone directory with ample 


emphasize your telephone 
your advertising, and 


great first-aid to sales 


display space is not only profitable adve: 
because 
the classified section of the telephone di 
fast 
where to go, what to buy, ete. 


tising, but it also brings in business; 


rectory is becoming a dictionary of 


thus making 
a mere listing unprofitable and a prominent 
display advertisement « sure business getter 

“When a person is unfamiliar with your 
242) 


(Continued on page 
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Mr, Kunkel sent with his article a bunch of ads, of which these are samples. 
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RCA VICTOR “MODEL R-5” RADIOLETTE 


Also Graybar “Model 4 Graybarette;” Westinghouse “Model WR-14;” 


In this 
following are the condenser and resistor values. 


smallest RCA-Victor receiver, the 
Condensers C1, C2, 14- to 320-mmf. tuning 
condensers, shunted by 4- to 26-mmf, trim- 
mers; C3, .00013-mf.; C4, C5, C6, 0.1-mf.; 
C7, .001-mf.; C8, C12, 0.25-mf.; C9, .02-mf.; 
C10, 320 mmf.; C11, .005-mf.; C13, 10. mf., 
(electrolytic); C14, C16, 0.5-mf.; C15, .05-mf.; 
C17, 2 mf. 


General Electric Model “G. E. T-12” 


remove the chassis from the cabinet; being 
careful not to disturb the setting of the dial. 


The gang condenser plates should be fully 
meshed with the stators; otherwise, the dial 
drum must be adjusted until they are. Having 


made certain of the positions of the condenser 
plates, replace the chassis in the cabinet. 

With the oscillator working at 1400 ke., and 
coupled to the input of the radio set, set the 

















































Resistor R1, 20,000 ohms (volume control); dial scale at 85 and put the receiver in opera- 22 
R2, 600 ohms; R3, 28,000 ohms; R4, 8,000 tion. Place a soft pad on the service bench eo 
ohms; R5, %-meg.; R6, 45,000 ohms; R7, and turn the receiver on its side. It is now o8¢ 
%-meg.; R8, 20,000 ohms; R9, 13,000 ohms; convenient to adjust the trimmers; a_ special or 






R10, 280,000 ohms; R11, 50,000 ohms. 
Operating values are as follows. Filament 

potentials: V1, V2, V3, 2.2 volts. Plate cur- 

0. 


wrench is required. A second alignment com- 
pensates for any interlocking of adjustments, 


“WW 















rents: V1, 4 ma.; V2, 0.25-ma.; V3, 30 ma. Sw. : E23 
Control-grid potentials: V1, 3 volts; V2, 7 5 = 
volts; V3, 2 volts. Screen-grid potentials: 2) = : = 2 2 
V1, 85 volts; V2, 65 volts; V3, 225 volts. Plate e* j ; ann 
potentials: V1, 225 volts; V2, 100 volts; V3, R POWER H : =e 
215 volts. Heater-to-cathode potentials: V1, AM, = H : 

3 volts; V2, 7 volts. ime =z" - 


v4, 


The only volume control in this receiver is 
by variation of potentiometer R1; the regenera- 
tion which exists in the circuit of detector V2, 
through feedback between the secondary and 
tickler coils of L2, being non-adjustable. The 
tickler coil is wound in two sections (high- 
and low-wave) to obtain even regeneration over 
the broadcast band. The output of the detector 
is resistance-capacity coupled to the single stage 
of A.F. amplification—pentode V3. 

Grid bias for the pentode is obtained from 


Vi, 











» currents: 











©~ f : 
vi v4 E 


v3 





i oltag: . » fe NCE 
a portion of the voltage drop across the field Butt <p tacnoms o% 
coil; due mostly to the plate current of V3, 
which is a considerable portion of the total 4 


oe 
= 


drain. Consequently, increased current through 
this choke coil, due to a strong incoming signal, 
causes an increase in the grid bias; thus ob- 
taining automatically a certain degree of com- 
pensation which prevents overload. 

One filter condenser is of the electrolytic 
type, and the other is of standard paper type. 

Align the R.F. circuits at 1400 ke. It is 
advisable to use an audio-modulated service 
oscillator, connected to the input of the receiver, 
and a thermo-galvanometer connected to the 
secondary of the output transformer (in place 
of the voice coil of the dynamic reproducer), 
to obtain accurate alignment of the tuned 
circuits, 

The first step, in resonating the tuner of the 
“Model R-5,”" is to turn the station selector’s 
knob until the reading is exactly 0, and then 
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Figures in parentheses are resistances (in ohms); coil terminals correspond to the layout. Other details are shown in sketches above. 
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The Service 


RADIO-CRAFT 


Man’s Open 


Forum 


His Opinions on Conditions and Practices in the 
Radio Business 


TELEVISION OPPORTUNITIES 
Editor, Rapio-Crarr: 

In your editorial in the August 
“Radio and Prosperity,” you started some- 
thing. I have been around this radio racket 
for a couple of days. 

Radio as we know it to-day was made 
so by the public. Prosperity, also depres- 
sion, can be laid to the public. 

I wonder what would happen to these 
old United States, if the people were united 
as they were when the radio boom first 


issue, 


started. 

The public wants television, why not let 
them have it? 

The public does not and will not buy tele- 
vision as it is sold to-day. 

Let's have a circuit, then a 
parts; the parts to be bought separately, and 
a variety of quality as well as price. Then 
watch the development of ‘Television. 

Now what have we got? The public is 
demanding parts, circuits, tubes, wire, sol- 
der, panels, cabinets and finishes; creating 
cinployment for the unemployed and a mar- 
het for their products. 

Where is there business depression in 
that? 

But try and make the public buy a kit 
of parts for a fifty-dollar bill, just to play 
with, and to swell the coffers of a few 
individuals. 

The manufacturers have tried disunited; 
now let the people united give the big push 
tor prosperity. 

Yours for better times, 

Tuomas E. Connor, 
Copley Radio Service, 
Washington St., Boston, Mass. 


source of 


1475 


EDUCATION BY SET BUILDING 
editor, Rapio-Crarr: 

I have been a constant reader of 
magazine and think it can’t be beat for 
general information. I have read with in- 
the ietters written by Service Men 
on obtaining diagrams on various receivers; 
1 have never written for but 
that was a manual for a Crosley receiver, 
which IT received promptly. 

\fter reading the letters submitted by 
various manufacturers, IT gave up the idea 
of sending for any manuals of their sets. 
for five and have 
always worked without diagrams. IT would 
like to see any Atwater Kent power pack 
1 could not disassemble and repair; and 
replace defective parts for half the price 
the regular dealer charges. 
an independent Service Man, and 


your 


terest 


any once-—— 


1 service radio dealers 


I am 


have all the service work I can take care 
of, without going out after it, either. I 


have repaired set after set that so-called 
experts have been unable to fix. 

I would advise all independent Service 
Men to equip themselves with a good set 
analyzer, Dayrad “330” oscillator, Weston 


output meter, resistance and capacity me- 
ters. Silver-Marshall offers the best op- 
portunities for the independent Service Man. 

I made radios long before I ever tried 
to fix one for anyone else. I have made 
every type from a regenerative to a super- 
heterodyne; when I made one, it was just 
as good as those manufactured. When you 
do this, making your own coils and align- 
ing everything, you have accomplished some- 
thing. I believe that if a beginner will 
make a five-tube radio-frequency set, wind- 
ing his own coils, copying from nobody; 
make that receiver tune from 1500 to 500 
ke. without a single squeal, without using 
grid suppressors or neutralizing condensers, 
and hold volume up to 550 ke.; and stay 
with the set until he has accomplished this— 
he will find that he has gained more knowl- 
edge about radio than he ever dreamed of. 

C. H. Srace, 
Suburban Radio Shop, 
R.A, Box 5, Anderson, Ind. 








GOOD NEWS FOR RADIO 
EXPERIMENTERS 


INCE Rapio-Crart is especially a 

Service Man’s magazine, it is 
necessary to devote an increasing pro- 
portion of our space to this subject, 
rather than to experimental and set- 
construction articles. 

However, Rapio-Crart readers who 
are very much interested in radio from 
the standpoint of experiment and 
construction will find many articles on 
this subject in EVERYDAY 
SCIENCE AND MECHANICS 
Magazine, out October 5th on all 
newsstands. This magazine, also, is 
edited by Hugo Gernsback, editor of 
Rapio-CrarFt. 

Further announcement will be found 
on page 251 of this issue. 




















DO NOT SUBSTITUTE 
Editor, Ramo-Crarr: 
In your September Mr. Julius 
Demma of Cleveland, Ohio (under the head- 


issue, 


ing “Sets That Never Go Wrong”) says 
that “Atwater Kent circuits are furnished 


witheut any data in regards to parts values; 
and that this surely goes to show that 
Mr. Atwater Kent does not care to help 
the independent Service Man.” 

As a dealer in Atwater Kent sets for the 
past eight years, I feel that I cannot let 
this pass without some explanation of the 
policy of this company as T have observed 
it. Atwater Kent, we believe, much prefers 
that, if a component or part of one of his 
sets needs replacing, it should be .of the 
same kind as originally in the set; thus 
precluding any possibility of junk parts 
heing replaced therein, to the detriment of 
the set in general. 
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We had this principle illustrated in our 
shops this week, when we were forced to 
put into a set (of another make) an output 
transformer that did not match the im 
pedance; simply because the set was an 
“off” brand and we were unable to purchase 
from the makers a transformer that 
have worked satisfactorily. ‘lhe 
was not satisfied, and neither were we. 

When an A.K. set comes in our shop, 
it is repaired with nothing but A.K. parts, 
purchased from the company. The physical 
and electrical characteristics match; and 
everything is O.K., as it should be. This 
should be done with every set of any make 
brought in for repairs; but the average 
Service Man gets the idea that he can 
substitute other parts (that, sometimes, are 
plain junk) and get by with the job. 

A.K. parts cost no more than any other 
parts of like grade; and it ought to make 
no difference to the Service Man whether 
the part is 50 ohins or a million, so long 
as it was made and designed by the set 
manufacturer for that particular use. Hovw- 
ever, if a skilled Service Man wants to 
know the value of any A.K. part he can 
(by use of the proper instruments which 
he no doubt has equipped himself with) 
ascertain its value from the old component 

Atwater Kent, we have found, is ready 
to supply his data sheets to any reliable 
Service Man for a small sum, to cover costs 
of printing. We have secured these sheets, 
which are adequate and very descriptive, 
for some outside Service Men, free of cost 

If some dealer was discourteous to Mr. 
Demma, of course that’s a different matter, 
and not the policy of Atwater Kent. 

E. F. Rovurn, 
107-9 South Main Street, 
Salem, 


would 


customer 


Indiana. 


NATIONAL ORGANIZATION 
THE ANSWER 
Editor, Rapio-Crarr: 

In the September “Forum,” there ap- 
peared a letter from Mr. Julius Demma, 
which was obviously designed to put At- 
water Kent and other “obscure” makes on 
the well-known pan; because the A. k 
distributor did not conform to his idea of 
a free information bureau and welfare sta- 
tion for downtrodden service “experts.” | 
do not know whether Mr. Demma belongs 
to the class of individuals whp exist like 
parasitic vampires, on the set owners wh? 
are so unfortunate as to bite upon their 
bait of “cheap service and bargain prices?” 
but I believe I should state that the general 
policy of distributors of nationally-known 
sets, in regard to dispensing service data 
and information, is to use their own judg- 
ment as to the capability of local service 
organizations, and furnish data only to Serv- 
ice Men who are qualified. I feel justified 
in saying that most distributors are only 
too glad to help those men who are capable 
of making satisfied set owners 
having real or imaginary trouble. 

In these hectic days of radio wrangling. 
it would seem that we are seeing the slow 
extinction of a class of men who once wert 
known as experts. in their line, and had 
enough prestige in their industry ‘to con 
mand a salary that was at least sufficient 
to pay the grocery bill—but now, as a ger 
eral rule, are struggling and floundering 


who ire 
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around in a hopeless muddle of uncertainty, 
wondering if it would not be a good idea 
to forget all about this radio service racket. 

The cut-throat tactics of the majority 
of Service Men and would-be engineers have 
not only brought disgrace upon the pro- 
fession, but have lowered its standards to 
a point where it has ceased to be a profit- 
able occupation for those men capable of 
rendering efficient service. 

It has been necessary for legitimate or- 











Mr. Nothelfer connects in a jack to give choice 
of sensitivity or power detection, 
ganizations to cut prices and reduce service 
charges to meet cheap competition; and 
it looks as if somebody is going to starve 
to death this winter if radio service is de- 
pended upon for the well-known loaf of 

bread. 

It has been proved in the past that it 
is practically impossible for the radio serv- 
ice interests to secure united effort through 
local organization; and unless some action 
is taken soon, on a national scale, the radio 
service racket will succeed in making pau- 
pers out of those who are foolish enough 
to stick to it. 

As a magazine for the Service Man, I be- 
lieve that Rapro-Crarr should be able to 
do its share in educating the profession to 
work for profit. 

R. E. Watters, Service Mgr., 
The Columbus Ignition Co., 
307 Salem Ave., Dayton, Ohio. 

(There is a good deal in what our cor- 
respondent says: the radio servicing pro- 
fession must get together if it is to hold 
its own, let alone advance as it should with 
the continuing development of radio. 

Thoughts of this kind led to the organi- 
zation of the OFFICIAL RADIO SERY- 
ICE MEN’S ASSOCIATION, which has 
been organized as a non-profit-making mem- 
bership corporation under the laws of this 
state; and which extends a cordial invita- 
tion to every qualified Service Man in the 
country to send in his application for mem- 
bership. His acceptance is conditioned on 
his proving himself of ability and standing 
in his profession; and the sooner that this 
organization is represented everywhere by 
members in good standing, the quicker the 
Service Men of the country will be able to 
act together as Mr. Walters suggests. It 
is up to them, first individually, and then 
collectively.—Editor.) 


PORTABLE IS PROFITABLE 
Editor, Ranio-Crart: 
The battery pentode portable is the “ber- 
ties’; IT have built and sold three, to date, 
(Continued on page 245) 
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Leaves from Service 


Men’s Note Books 


By RADIO CRAFT READERS 


CHOICE IN DETECTION 
By John J. Nothelfer 


HEN power detection came into use, 


a little over two years ago, many 
fans, hearing of the wonderful tone and 
power-handling ability obtained by this 


method, changed their radios from 45-volt 
detectors to the linear detector. They soon 
regretted the change when they noticed the 
great drop in sensitivity; stations that had 
been received, with fair volume, no longer 


could be heard. Some went back to the 
old method; while others, favoring tone 


quality, selectivity and more volume on 




















local stations, continued to use the new 
method. 
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Connections of the jack illustrated in the photo 
at the left. It may be mounted in any con- 
venient position around the sect 


Here is a method to obtain either, at a 
moment's notice. As may be seen in the 
illustration, a speaker-plug jack is the 
means. With the plug in, power detection 
is obtained; with the plug removed, 45-volt 
plate detection is the result. 

The owner of a modern radio set, if de- 
sirous of increasing the sensitivity and 
range of his receiver, will do well to adapt 
this method by switching over to the grid 


leak-45-volt plate detector. The jack may 
be mounted anywhere and at any distance 
from the fadio; for none of the wires lead 
ing to the jack are conductive. Any radio 
set which is supplied with at least 180 volts, 
total, can make use of this double method 
of detection. 
“GLORITONE” MIDGET 
By Lloyd R. Brown and H. C. Sosebee 
EFORE trying to balance any midget 
B receiver, see that the ground is 
that the O.K.; 
pecially true of the “Gloritone 26P” shown 
in the diagram. If this cannot be balanced 
after checking ground and tubes, look to 


good 


and tubes are this is es 


the bypass condensers in the block. Re 
placing the 0.4-mf. unit bypassing the cath 
odes with a higher capacity 
an improvement. 


the “26° only in 


may 
This chassis differs 


produce 
from 
the changes 
"47 pentode instead of the "45 power 


necessary to 
use a 
tube. 

In the Majestic “Model 20” chassis (used 
in the “21,” “22,” and “23” receiver) 
have been due to a defect in the one-micro 
farad condenser across the 275-volt filter 
output. (This unit is attached to the red 
connection, nearest the rear, in the assem 
bly at the right end of the chassis.) Since 
several parts are fastened to the bottom, 
it is to remove the few 
holding the ends to the chassis, and take 
these out, to get at the defect. If the set 
owner is unwilling to bear the cost of com 
plete replacement, since many good parts 
are housed with the defective condenser, 
mount a cased or uncased component ex 
ternal to the unit. 

If a lack of plate voltage is shown on 
the detector of an Atwater Kent “Model 
37” (or “38”") application of the iron to 
both metallized 
effect a repair. 


calls 


necessary screws 


ends of the resistor may 

















SS 


O6-MEG. .O4MF 
Zz 


24 .000S-mF. & ‘47 









FILAMENT 
\ 47 
SCREEN- 








j , 
8000 350 





GRID 





OHMS OHMS 











,. To 
47 FIL j 
,. aNO 

C4 HEATERS 0.1-MF. 







CONTROL~ | 
GRID 











; GREEN 
{ 

















2) 
! 
i 
| 
' 
' 
i 
' 
| 
| 
| 




















' 
L029 
MS. 
ers 2 
Wh 7 
i \. 
[ = 














Circuit of the “26P” Gloritone, manufactured by the U. S. Radio and Television Corp 
a midget using the new °47 pentode, the socket connections of which are 


This is 
shown in detail as 


they appear from above. 
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Leaves from Service 
Men’s Note Books 


(Continued from page 219) 


HUM IN MAJESTICS 
By Charles Classen 


READ with interest the question of Mr. 

Bacon concerning excessive hum in the 
Majestic “Model 70” and the reply in the 
Information Bureau (page 59, July 1931 
issue. ) 

I have been servicing Majestic sets since 
they brought out the “Model 70” and have 
had little trouble with them; mostly tube 
failures. But I did have a “Model 91” with 
the same trouble as Mr. Bacon described. 
After checking and rechecking everything 
possible for two days, I decided that the 
trouble was in the condenser bank of thé 
power unit; so I removed all wires from 
it and tested it with a voltmeter and 90 
volts “B” battery. I then discovered that 
the common connection was open inside the 
block itself; so I replaced this with a new 
one, and the set has given no trouble since, 
during more than a year. I have been 
building and servicing sets since 1923; but 
this is the first time I met an open con- 
denser—the others always were shorted. 

This “Model 91” checked O.K. with a 
Supreme analyzer, as did Mr. Bacon’s. I 
think that if Mr. Bacon will remove the 
condenser bank, and take off the cover, he 
will find the common flexible lead is loose 
from the common strap of the condenser, It 
may appear tight at first glance, as the 
filling compound may hold it in place. 


A SHUNTED DIVIDER 
By Chet Aydelotte 


OME fellow Service Man may be saved 

some of the grief that I experienced 
with a Majestic “20” which came into the 
shop dead. I replaced the second detector’s 
cathode resistor, and the set performed 
beautifully at low volume; but when the 
volume control was advanced, the distortion 
was terrible. 

The analyzer showed a screen-grid voltage 
of 42. After about half a day, I found 
that a small piece of wire was imbedded 
in the pitch on the voltage divider, between 
the 90-volt tap and the center-tap of the 
45 filaments. Removing this cleared up the 
trouble. 

When disassembling this chassis, remove 
the end plates first; you will then see how 
many leads have to be unsoldered before 
pulling the bottom pan. 
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Voltage divider of the Majestic “20.” Mr. 
Aydelotte describes another mass-production 
trouble encountered. 
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A PHILCO ADAPTATION 
By Andrew J. Cook 

ob nation these rather trying times, the 

Service Man may make himself an 
honest dollar with the following stratagem; 
the use of which, however, is limited to 
battery sets using the UX- or UV-199 type 
of tube, and the “AB” Philco eliminator 
controlled by a relay switch. In this case 
it is assumed that the 4-volt storage bat- 
tery is losing its ampere hour capacity; 
and the owner does not wish to spend seven 
or eight dollars for a new one, but is will- 
ing to spend some money to keep the set 
working a little longer until he can trade 
it in for a new one. 

Permanently close the relay-switch cir- 
cuits, which control both the battery-charg- 
ing secondary and the plate-voltage supply 
secondary. Do not bother the filament re- 
lay coil circuit. Next, break the 110-volt 
primary circuit at some point on the line 
cord, and connect the opened terminals to 
the former plate relay switch contacts; in 
such a way that, when the set filament switch 
is closed, the 110-volt primary circuit is 
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Above, the original Philco circuit, with charger 
circuit closed and “B” lead open. Below, 
Mr. Cook's rearrangement 








closed and both the battery charger and 
plate supply are in action together. Thus, 
the battery acts mainly as an electrolytic 
filter, and as such has a much longer life. 
I used the same idea for several years 
on my Pressley *01A-type superheterodyne. 
with a Brach relay switch which had both 
the charger plug and the B eliminator plug 
inserted in its “B-Supply” receptacle. 1 
used a Balkite 3 amp charger. There was 
very little hum present due to the fact that 
only one stage of audio was plugged in. 
However, the hum is not particularly ob- 
jectionable even with two audio stages as 

used on the average receiver. 

THE OVEN TEST 

By Ray R. Hayes 
BREMER-TULLY “Model 8-20A” set 
had been returned to the factory, and 
to several Service Men; and I had worked 
on it several times before. It would run 
about two hours and then shut off; there 
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Mr. Hayes finally convicted this Bremer-T: 
plate coil of an open circuit, by baking 
the oven. Another shop need is found. 


was then no detector plate current, This 
trouble was not experienced when the chas- 
sis was out of the cabinet; it would run 
perfectly under test for days. All readings 
were perfect. Finally, I found a fault in 
the plate coil; but when it was taken out, 
it again tested O.K. 

I then decided that heating caused the 
trouble; I placed the coil in the oven and, 
when it was hot, I tested again and found 
it open. I then discovered that the fine 
wire was broken in the soldered joint; when 
it became heated, the connection opened. 
I hope that no other Service Man will have 
as much trouble as I did to find the source 
of similar trouble. 


ATWATER-KENT CONDENSERS 
By W. B. Lyon 

og the condenser of the audio output filter 

in Atwater Kent models, such as _ the 
“38” and “40,” becomes shorted, choky sig- 
nals and burning-out of the ’71 output tube, 
or its 1800-ohm bias resistor may result. 
A continuity test will show a short from 
the inside speaker binding post to the plate 
of the output tube socket. 

A repair may be made, without dismount- 
ing the chassis, by removing the cover of 
the pack; unsoldering the green wire with 
yellow tracer (second from the left) from 
bottom terminal strip; and connecting a 
new condenser in series with the shorted 
unit. There is room in the pack for a 
larger and better component; and a higher 
capacity will measurably increase the low- 
frequency response, especially with a dy- 
namic speaker. It is wise to turn the lug 
under the speaker binding post, and solder 
it to the plate prong of the 71's socket: 
thus eliminating possibility of trouble from 
the old condenser. 


SERVICING RADIOLAS 
By Stanley I. Hough 

iP repairing various types of R.C.A. Ra- 

diolas, I learned my greatest lesson on 
a “21.” This set oscillated very badly, even 
after checking the tubes and testing with 
new tubes in both screen-grid stages. I re- 
moved the shields and, in doing so, the 
control-grid connection of one of the screen- 
grid tubes touched something—and the three 
*71As lit up and in unison departed “this 
here life’! It was lucky that removal of 
the ’22s was necessary before the shields 
could be lifted, or I would have been one 
sick boy. As things were, I was. sick 
enough. 

After cleaning the shields and 
everything possible to remove the oscilla- 
tion, as directed in the R.C.A. service notes, 
my work was for nothing. The set still pro- 
duced oscillations all over the dial; to be 

(Continued on page 240) 
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Servicing Stromberg-Carlson 
Receivers 
By C. F. REXER 


Stromberg-Carlson 

(which include Models 
502." “GOL” and “602") little 
has been experienced with the chassis itself; 
although some trouble has been found in 


battery 
“SOL, 
trouble 


N the older 
f receivers 
very 
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Fig. 1 
models lighting ’014 tubes from an elim- 
inator, it may be necessary to operate on the 


“Siamese” filter choke. 

the various makes of equipment used, such 
as “A” and “B” eliminators. Very little 
trouble should be found with tubes in these 
models, since they are equipped with fila- 
ment voltmeters which enables the customer 


to keep the tubes at the correct rating 
of 5 volts. Dirt on the volume and _fila- 
ment rheostats may cause a_ scratching 


sound when they are moved, and also may 
he a cause of voltage fluctuation in the fila- 
ment circuit. This can be quickly repaired 
by cleaning with a piece of sandpaper, and 
wiping the wire clean. Microphonic tubes 
may be encountered; moving these about in 
different sockets will clear this trouble . 

In the later Models “633” and “634,” which 
are equipped with A.C. power units to 
furnish direct current to the 201-A_ tubes, 
trouble may be experienced with 
A.C. “hum” or ripple. These models use 
a Stromberg-Carlson cone speaker, and have 
a very low hum level when correctly ad- 
justed. The, power unit known as_ the 
“403-A” has a rheostat for hum control. 
located just above the loud-speaker jack 
in the front of the unit. All hum adjust- 
ments should be made with the power unit 
in its normal position with respect to the 
receiver. The antenna should be = discon- 
nected, or detuned, and the speaker brought 
close to the operator. The rheostat is then 
very carefully adjusted. 

If adjusting the rheostat fails to lower 
the hum to a satisfactory degree, turn the 
receiver off, and with a 5/16 in. end wrench 
loosen. the , 


some 


copper band’s bolt. This cop- 
per band is a short-circuited turn around 
the “Siamese” choke coil. .Pry the band 


out as far as possible, and insert between 
the band and the choke coil small pieces 
f fiber, which are cut with a slot which 
is “U" shaped, and straddle the bolt 
through the band. (See Fig. 1) Turn the 
receiver “on,” and slide the copper band 
up and down; at the same time adjusting 
the hum-control rheostat until the mini- 
mum is found. Carefully tighten the nut 
holding the clamp until a better hum level 
is found. Two brass strips, placed across 
the top of the choke coil when shipped 
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should be removed. (Incidentally, remove 


your wrist watch when making these ad 
justments, as the strong magnetic field 
around the choke will magnetize it.) There 


is no danger of being shocked while making 
these adjustments to the copper band. 
Dropping of the voltmeter hand in these 


models to zero, or one or two volts is an 
indication of one or both Tungar bulbs 


being burnt out or bad. 

In the “635-636-638” 
A.C. models, the °27 
fully matched; ie, for hum, particularly 
in the detector and first audio stages. Noisy 
tubes have been found to 
plainly in these models, as do those which 
are microphonic. Socket springs should hx 
kept clean by sliding the tube up and down 
in its socket. 

These receivers employ a dual volume 
control: the first unit being a 10,000-ohm po- 
tentiometer controlling the amount of sig 
nal admitted to the radio-frequency ampli- 
fiers; and the second also a 10,000-ohm po- 
tentiometer, which regulates the amount of 
signal passed to the detector system. ‘These 
two operate from the same control knob 
and when noisy may be cleaned by dis- 
assembling, and cleaning the ‘contacts, roller, 
and resistance strip. Extreme care should 


Stromberg-Carlson 


tubes should be care- 


show up very 





















































Fig. 2 
A, rear volume control; B, hex. nut; C, mount- 
ing bracket; D, shaft; E, cam switch; G, cam. 
Turn casing F counter-clockwise, and control 
knob H_ clockwise. 





be used in replacing them; in order that the 
two controls shall operate at the same time. 
This is done by loosening the nut holding 
the casing to its mounting bracket, and turn- 
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Repairing the ‘‘Music 
Box’’ Amplifier 


By RUSSELL L. WOOLLEY 


Hik. circuit below is a form of direct 
coupled amplifier system, used in the 


“Music The 
resistors within the 


Box” radio set. two 
(indicated 
the “key” 


circuit 


portable 
5000-ohm 
dotted lines) are resistors, so to 
speak, of the 
are adjusted by changing the value of ene 
or both. Trouble in this circuit is invariably 


receivers; potentials 


change in the re 
sistance (due to heating) of these resistors 


due to burning out or 


For replacement it is best to remove both 
fixed 
10,000-ohm =wire-wound “Electrad” with the 
center-tap’s sliding ring connected to the 


resistors and use instead one 25-watt, 


screen-grid of the ‘24 tube; adjust this 
ring until the plate voltage on the R.F. 
tubes (‘27’s) is 180 volts; the grid bias, 


plate voltage and current of the "45 should 
then automatically adjust themselves. All 
adjustments should be made with the an 
tenna disconnected and the control 
full on; since signal voltage and R.F. plate 
current affect the total voltage on all tubes. 


volume 


If the by-pass condenser (connected be 
tween the center tap of the °45 filament 
winding and the ground) becomes leaky, the 
signals will be very 
all; the filter 
through a 1- or 2-megohm fixed 


weak or not heard at 


condensers are discharged 
resistor. 

In connection with this direct-coupled 
system, it should be observed that it is not 
Loftin-White circuit. Most 
Loftin-White amplifiers have 400,000 ohms 
between the output of the rectifier and the 
center tap of the power tube’s filament cir 
cuit; and the ¥,-megohm resistance con 
nected to the grid of the power tube is 
returned to a point 300,000 ohms below the 
highest positive voltage. In this circuit, the 
only connection between the output of the 
rectifier and the center tap of the power 
tube’s filament (which is also the high-volt 
age connection to the plates of the R.F. 
tubes) is the plate impedance of the power 
tube. Plate current flows through the power 
tube to the “key” and 


a conventional 


resistors through 



















































































ing the volume control knob to its fal) them to ground. Therefore, all tubes should 
(Continued on page 246) (Continued on page 242) 
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The “Music Box’ is an orphan set. 


Service Men puzzle over such, and have to dissect them 











to trace the circuit; we know that our readers will welcome such data, in the lack of any 
from the manufacturers. In the circuit above, the 10.000 ohm unit (surrounded by a 
dotted line) is the “kev” resistor 
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INCE the appearance of his article on 
the battery-operated, short - wave 
“Superregenode,” in the August issue 
of Rapio-Crarr, the author has res 
ceived so many letters of inquiry that it has 
been impossible to answer all of them di- 
rectly. The information requested, in many 
cases, will appear in this explanation of the 
A.C.-operated Superregenode receiver. 

First, let it be said that, tube for tube, 
the super-regenerative circuit gives greater 
sensitivity than any standard regenerative 
arrangement on short waves; and the advan- 
tage so gained increases as the wavelength 
shortens. Equal selectivity may be obtained 
by the use of an equal number of tuned cir- 
cuits. 

Experiments indicate that the best value 
tor the locally-generated 
quency (the action of which was fully ex- 
plained in the preceding article) is in the 
order of 1/1000 of the received signal fre- 
quency; that is, the former is expressed in 
cycies. corresponding to the kilocycles of the 
latter. (See the appended Table T.) 

At the highest frequencies, therefore, the 
locally-generated frequency is quite inaudi- 
ble; it falls to 7,500 cycles only above 40 
meters (7,500 kilocyeles)! At five meters, 
the local oscillator should be a_radio-fre- 
quency generator, with an output of 60,000 
For this reason, the suppressor- 
frequency causes no interference and_re- 
quires no audio filtering for the reception 
of broadeasts on very short wavelength. At 
the same time, the sensitivity of the receiver 
increases steadily _as the signal frequency 
becomes higher. 


suppressor - fre- 


eycies. 


Alterations Give Efficiency 

The Ay C. model incorporates a few im- 
prevements which make its performance 
vastly better than that of the battery model 
previously described. The greater sensitivity 
of the type ’24 tube, which is less critical 
in adjustment than the °32, improves the 
R. F. end considerably. An additional stage 
of audio has been incorporated, and gives 
a tremendous increase in volume on distant 
stations; other considerations dictating its 
adaition are discussed later. 
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he New A. C. 


A Superregenerative Receiver of Extraordinary 
Construction and Certain in its Operation With 


The previous method of tuning has been 
retained; but, for convenience in exchanging 
them, the plug-in coils are mounted external- 
lv. Once the plate voltages have been cor- 
rectly regulated, and the screen-grid voltage 
control adjusted, tuning can be accomplished 
with the receiver in stable operation from 





TABLE I 
R. F. Input Suppressor C3 
Signal Frequency Cap. 
Meters Ke. Cycles (Meters) Mf.* 
10 30,000 30,000 10,000 None 
15 20,000 20,000 15,000 .001 
20 15,000 15,000 20,000 .0025 
24 12,500 12,500 24,000 O04 
30 10,000 10,000 30,000 .006 
371, 8,000 8,000 37,500.01 
50 6,000 6,000 50,000 02 
60 5,000 5,000 60,000 .03 
75 4,000 4,000 75,000 .05 
100 3,000 3,000 100,000 .08 
120 2,500 2,500 120,000 .10 
150 2,000 2,000 150,000 2 
200 1,500 1,500 200,000 .3 





* Approximating computed value. 
g I 





This can- 
short-wave 


one end of the band to the other. 
not be said of the ordinary 
receiver. 

Modifications of the circuit may be em- 
ployed; such as placing the oscillator’s pick- 
up coil in the cathode lead, instead of the 
screen-grid lead, of V1; still controlling the 
escillation by varying R1 (see Fig. 1A). 

Various methods for the construction of 
the local-oscillator circuit were shown in the 
preceding article. The constructor may con- 




















Fig. B 


The interior of the A. C. 


the shield, 


Su perreacunode, 
The components may 





which 


be readily identified by 
on the 


opposite 


is casily constructed, having no compartments in 
comparison with the schematic circuit 
face 





By CLIFFORD 


sult this or, if he prefers, use his own pet 
oscillator design. The Superregenerode is 
sure to work if the fundamental principle is 
followed and the oscillator V2 feeds enough 
energy to V1; at 90 volts on the plate, the 
°27 type oscillator will deliver ample power. 


High Audio Output 

The audio end has been redesigned, to give 
larger output on weak signals. An output 
pentode was retained for the final stage, but 
with the added power of a °47; while a first 
A. F. stage tube V3 was added. The latter 
is of the °24 screen-grid type, with resist- 
ance-capacity coupling into the power stage. 
A consideration of the effective circuit (Fig. 
2) will show that an A. F. signal of only 
.029-volt will develop the full 2.5-watt output 
of the pentode; that is, the total effective 
voltage gain of the audio amplifier is ap- 
proximately 8,500. 

Another reason, however, for such high 
audio amplification was the desire to have 
available ample energy to permit experi- 
menting with automatic volume control in 
the audio end of the receiver. This phase 
of the work was suggested by the numerous 
letters on automatic volume control which 
the author has received. More work will 
be necessary on this interesting refinement 
but, as soon as the data are compiled and 
experiments tried, the results will be pub- 
lished in Rapio-Crarr. Several ingenious 
and novel methods have presented them- 
selves; but no suggestions will be passed out 
until they have been tested. 

Although such a first A. F. stage may be 
included in the battery model, the type °32 
tube has been found to have microphonic 
tendencies when so used. 

The increased output brought the speaker 
volume to such a point that it was uncom- 
fortable to listen to American stations, espe- 
cially, even in a large room. On extremel) 
weak signals, however, the receiver was tre- 
mendously pepped up; while the reproduc- 
tion obtained with the transformer-coupled 
input and interstage resistance coupling is 
of very high quality. 


Supplying Operating Voltages 

The receiver is shown in Fig. 1 without 
its power supply (which is external); con- 
sisting of a filament transformer and a plate 
voltage supply. Several commercial 
packs were tested; and all gave satisfactory 
results with the A. C. Superregenode. 

A small 214 volt filament transformer hav- 
ing two windings, and a Majestic “B” elimi- 
nator were used in the combination of lig 
A. The high-voltage tap of the eliminator 
illustrated gives only about 200 volts; ané 
to obtain the required higher potential, indi 
cated in the schematic circuit, two heav) 
duty 45-volt “B” batteries were connectet 
in series and cut into the circuit, betwee" 
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Superregenode 


Sensitivity on the Highest Frequencies, Simple in 


the high power Obtained with 
E. DENTON 


the eliminator’s high-voltage tap and the 
“B + 300” connection to the receiver chassis. 

This method may place two voltage divid- 
ers in shunt—one in the receiver chassis and, 
perhaps, one in the “B” elininator; differ- 


A.C. Operation 


to one megohm to reduce the voltage to the 
correct value to match the characteristics 
of the voltage divider in the receiver chassis. 

The type 47 pentode operates best at a 
plate potential of 250 volts and a control- 




















Fig. A 


The A. C. receiver, showing the exterior coil mountings. 


The external “B” power unit, filament 


transformer, and dynamic speaker appear behind it. The controls are easy to operate. 


ences in eliminator design determine whether 
it is desirable to connect in the “B” supply 
circuit to the receiver chassis a circuit-open- 
ing switch, to prevent drain of the “B” 
blocks when the set is not in use. Where the 
*B” eliminator circuit from “B + Max.” to 
“B—” tests “open,” when disconnected 
from the light-line, there is no need to use 
such a circuit-opening switch. 

Any standard °45-type power pack may be 
used, as long as it delivers about 65 ma. at 
300 volts or more; in the latter instance, it 
may be necessary to connect in series with 
the “B+” lead of the eliminator a heavy- 
(uty variable resistor, such as the compres- 


grid bias of 16.5 volts. In the A. C. Super- 
regenode, this plate or “B” potential is ob- 
tained directly from the current-supply sys- 
tem; while from the total output of this 
system must be subtracted the required “C” 
bias (obtained by means of bias resistor 
R7 and, for V3, R3). 

The voltage divider in the receiver proper 
must be adjusted carefully to obtain maxi- 
mum efficiency; the setting of its taps will 
vary with the output obtainable from the 
power pack, as well as with the demands of 
the individual pentode tube selected. The 
voltage readings at the taps should be about 
as follows: A, 18; B, 90; C, 180; D, 250; 
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A may be needed to obtain maximum A. F. 
amplification; this is the most critical oper 
ating value in the receiver. 

The filament winding 
for the pentode, as specified, is not abso 


use of a separate 
lutely essential; it is possible to operate all 
the tubes from a single 21.,-volt winding, to 
which the two sets of filament leads shown 
are connected. 

The power supply should be kept away 
from the set; so that the magnetic fields be 
tween iron-core units in the receiver do not 
couple with the filter chokes and the power 
transformer. 


Assembly of the Receiver 

For details of the aluminum case em- 
ployed, the reader is referred to the August 
issue of Rapio-Crarr. No mechanical detail 
drawings are included in this article; since 
experimenters will use the parts that are 
available; and it is impossible to specify 
drilling holes for all the existing types of 
suitable equipment on the market. 

If the constructor follows the mechanical 
design of the author (see Figs. A and B), 
the following method of assembly works out 
well: 

On the top cover, mount the antenna coil 
and secondary plug-in base L1, and the plate 
coil base 1.2; spotting them so that they are 
mounted in line with their tuning condensers. 
The effect of placing the coils on top helps 
the type °24 tube to oscillate more readily; 
since magnetic coupling between the plate 
and grid coils is added to the inter-element 
capacitative coupling of the tube V1. 

On the rear panel, or back, mount the 
antenna and ground posts 1 and 2, the out- 
put tip-jack terminals 9 and 10, and the 
receptacle for connection to external power 
supply leads Nos. 3, 4, 5, 6, 7 and 8. 

The front panel carries the grid and plate 
tuning condensers, Cl and C2 respectively, 
which are mounted beneath their respective 
coils. The upper right-hand knob controls 
R2, which is insulated from the panel and 
varies the voltage on the oscillator’s plate; 
the lower knob, governing R1, which is also 
insulated from the panel, controls the screen- 
grid voltage of V1. 


Varying the Suppressor-Frequency 
The switch Sw. the 
condenser C3 shunting L3, changes the fre- 


quency of the With the 


which cuts in or out 


local oscillation. 




















sion-type Clarostat, with a range of zero and FE, 350 volts. A slight readjustment of (Continued on page 234) 
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Fig. 1 


The circuit of the A.C. Superregenode follows the principle of the recewor using 2-volt battery tubes, which was 
Ripio-CraFt; but incorporated a screen-grid first audio stage, as well as the necessary changes for current supply 
of coupling the suppressor-frequency into the detector tube is shoten. 





illustrated in the August issuc of 
it the right, en eternative method 
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The “Antipodes” Short-Wave 


Super 


RADIO-CRAFT 


Converter 


A Self - Powered, Sensitive Frequency - Changer 
Adapted for Distance Work With Any Electric Set 


By GEORGE F. BROOKS 


NE. of the greatest difficulties encount- 
O ered, when using a Superhet converter, 
is to couple it in the most efficient manner 
to the B.C. (broadcast) receiver, to ap- 
proach as near as possible a maximum 
transfer of signal energy. It is rarely con- 
venient to alter the antenna input of the 
B.C. set; so this must be provided for in 
the output of the converter. 

For the past year and a half nearly every 
converter described has used.a type ’24 
tube detector; though, since practically all 
B.C. sets have a comparatively low imped- 
ance in the antenna input circuit, it is 
ridiculous to attempt to transfer energy 
from a circuit having an impedance of at 
least 500,000 ohms (when using the ’24 as 
a detector) to one of about 8,000, which 
is about the maximum of any receiver's an- 
tenna input circuit.) 

Of course, it is possible to lead a wire 
from the output of a converter to the grid 
of the first R.F. stage; but this would detune 
it to some extent, so that any theoretical 
gain obtained would be minimized in effect. 

Then again, tuning the output of the con- 
verter to resonance with that of the chosen 
wavelength of the B.C. set would give the 
desired matching; but this means an extra 
control with its attendant complications (par- 
ticularly the probability of R.F. oscillation 
in the B.C. set at the higher frequencies). 
This method may, however, be used safely 
and to some advantage on sets such as the 
Radiola “33” and others with untuned first 
R.F. stages (Fig. 2A.) 


Effective Coupling 
Without entering into further technicalities 
it is obvious that the ’27, with its compara- 
tively low plate resistance, offers the solu- 
tion. True, it is less efficient than a ’24, 
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Fig. 1 
The complete circuit of the converter, using 
three ‘27 tubes, one as rectifier, A jack switch 


gives choice of long -or short-wave reception on 
the B. C. set 


which makes a very sensitive detector; but 
it is more adaptable for our purpose and, 
when used as a heterodyned detector feed- 
ing into the antenna of a standard B.C. 
set, the better match results in a much 
louder signal. 

Having decided upon that, we now en- 
counter another difficulty; that of obtaining 
the necessary voltages, both filament and 
plate, for the converter. 

It has been the practice in the past to 
tap off these voltages from the B.C. set; 
either from the power pack, when this is a 
separate unit, or by means of adapters 
placed under a socket, usually the last 
R.F. stage. 
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Fig. 2 

Above, a method of coupling to a_ broadcast 

receiver which is suitable with certain models. 

Below, a satisfactory power circuit for the 
purpose 





This is a bad method; for, in addition to 
the increased load on the power supply of 
the B.C. set, the drain of seven or eight mills. 
required by the oscillator and detector, and 
the extra 3.5 amperes drawn by the fila- 
ments, has the effect of reducing the voltages 
supplied to the tubes in the B.C. set. Con- 
sequently the amplification is lowered; not 
to mention the probability of damage to the 
power transformer. 

A very simple power supply, which can 
be built into the converter, as shown in Fig. 
2B, consists of a ’27 tube used as a half- 
wave rectifier, delivering about 12 mils. at 
a voltage of 98 to 196 (depending to a great 
extent upon the voltage of the A.C. line 
and the D.C. resistance of choke Ch.) 

Numerous experimenters claim the origi- 
nation of this circuit; but this writer is of 
the opinion that the credit should go to 
F. A. Stapler (late of the Victor Co. and 
now European representative for Fox 
Movietone Co.) who used this arrangement 
in 1927, to supply the necessary voltages to 
a portable oscillator for service work. 





The Freq y Chang 
Perhaps the most interesting feature 
about this converter is the method of 


coupling between detector and oscillator. On 
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Fig. A 
One way of 
solving the 
furniture prob- 
lem; the con- 
verter thus 
housed is at- 
tractive and 
handy to move. 
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B.C. supers it is the custom to couple the 
grid circuits, inductively or capacitatively. 
On the B.C. band this is quite suitable but, 
on wavelengths below 50 meters, it is out of 
the question. Sufficient to say here that 
coupling between the grid circuit of the os- 
cillator and that of the detector must be re- 
duced to a minimum; and coupling must 
take place between the untuned circuits. 

Thus it would appear that the most logi- 
cal point would be between the plate cir- 
cuits, but here again trouble arose. For 
some reason, not clear to the writer, plate 
coupling caused severe hand capacity, which 
could not be overcome, even when the con- 
verter was housed in a copper can. 

A number of other systems were tried out, 
but the choice was finally narrowed down to 
the two methods shown in Fig. 3. Inductive 
cathode coupling was first used and, while 
efficient otherwise, had the effect of reduc- 
ing the intensity of oscillation on the higher 
frequencies; necessitating the use of a ‘24 
oscillator with variable voltage on_ the 
screen-grid (as shown in Fig. 3 at “A”) or 
some other means of varying oseillation in- 
tensity. This means another knob to twist, 
and is objectionable in that respect; so the 
final choice is that shown in Fig. 3 at B. 
The choke R.F.C. is a regular B.C. unit 
and must not be bypassed. The writer ad- 
vises that it be mounted directly on the 0s- 
cillator tube socket without recourse to 4 
mounting screw through its center; as 4 
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The method of coupling oscillator and modu- 
lator, shown above takes an added control; $0 
that below was used for simplicity. 
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matter of fact it is a bad policy to mount 
any K.F. choke by a center screw, and this 
should be avoided whenever possible. 


Design and Assembly 

From the complete layout (Fig. 4) it will 
be seen that a 4-mf. electrolytic condenser 
(8 mf. is advisable on 25-cycle lines) is lo- 
cated at each corner of the sub-panel. The 
plug-in coils should be placed as far apart 
as the panel will permit. 

Below the sub-panel, as shown by the 
dotted line in Fig. 4, are located the trans- 
former choke, the detector tuning condenser, 
and the grid-leak-and-condenser. Immedi- 
ately in front of the detector coil and be- 
low the sub-panel, is the trimming conden- 
ser, Which is adjusted through a %%-inch 
hole in the sub-panel; this should be set for 
the antenna with which the converter is to 
be used and then need not be changed. The 
hest way to do this is to tune the oscillator 
dial to some point around 50, and then set 
the trimmer in or out until the arrow on 
the detector knob is about vertical. 

Space was at a premium in this case, so 
midget condensers were used; unfortunately, 
the only value obtainable at the time was 
200-mmf., making tuning rather critical on 
the higher frequencies. Therefore, a midget 
fixed condenser of .0005-mf. was connected 
in series with each tuning condenser, giving 
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band is active. It was felt, therefore, that if 
the 25-52-meter band could be covered with 
one pair of coils, less changing would be 
necessary. 


Operation and Results 

With the coils wound as specified and 
using an wavelength of 480 meters (this hap- 
pens to be a cleared channel so far as the 
New York area is concerned and also a 
fairly sensitive point on the writer’s set) 
the upper setting of W8XK on 25.25 meters 
is at 9 on the “Osc.” dial; I2RO at 13; 
G5SW at 144%; FYA at 16; VK2ME at 27 
and 48, (31.28 meters); VK3ME at 31 and 
52 (31.55 meters). W2XE, WS8XAL, 
W9XF, and other American stations in the 
49-meter band come in between 80 and 86 
(lower setting); the Newark airport on 52 
meters is logged at 94. 

This is on the 25-52 meter coils. On the 
lower wavelengths, there is little life other 
than scrambled speech and code; occasion- 
ally W2XAD is heard on 19.68 meters. 
Above 52 meters there is a host of “Hams” 
on phone, and other signals too numerous 
to detail. 

The knob on the right controls the “SW- 
BC” switch; this is a Yaxley “Pup” ar- 
ranged as shown in Fig. 1. With this wired 
as shown, the converter may be left perma- 
nently connected. 

Simply change over the lead-in from the 
antenna post of the B.C. set to the “Ant” 
post on the converter; run a lead (as short 
as possible) from the output post on the 
converter to the “Ant” post of the B.C. set 
(no ground is necessary on the converter) ; 
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AMALGAMATED WIRELESS 
(AUSTRALASIA) LIMITED 
Wireless House 
167-9 Queen Street, Melbourne, 
2nd July, 1931 
Mr. G. F. Brooks, 
9408 78th St., 
Ozone Park, N. Y. 
Dear Mr. Brooks: 

Very thanks for the interest 
are taking in our experimental transmitter, 
VK3ME. We have received your reports 
for 15th April, 23rd April, 29th April and 
the 2nd May. 

Your report of the 15th April, supported 
by the gramophone record, is the most in 
teresting one we have yet received. We 
have tried the record and, considering the 
number of stages through which the trans 
mitter has passed from the microphone to the 


many you 





output of your gramophone record, the qual 

In such circumstances, it 
ambitious to think that fina 
reproduction from your gramophone record 
would closely approximate the transmissio: 
as it left the aerial; but it was ,extremel)y 
interesting to hear VK3ME on your record 
We thank you particularly for sending us 
this record and we hope to hear from you 
again. 


ity is very good 
would be rather 


Yours faithfully, 
AMALGAMATED WIRELESS 
(A/ASIA) LTD. 


H. Jounston, Engineer. 




















Copy of a verification of his recording, received 
from Melbourne, Australia, by Mr. Brooks. 


used by the writer is a Sonora (1928) 
“Model 40”: using the equivalent of three 
*27 tubes in a Loftin-White R.F. amplifier; 
the usual detector; and a °27 stage of A.F., 
with push-pull 245 output. 

With this combination, some excellent 
home recordings have been made of the 
chimes of “Big Ben” in London, England, 
as relayed by G5SW; also selections of 
operas from I2RO, Rome, Italy; and an- 
nouncements from VK2ME and VK3ME, 
Sydney and Melbourne, Australia. 

In conclusion the writer would like to 
mention that he will faithfully reply to all 
inquiries on this converter, and will assist 
as far as possible those who are sufficiently 
interested to attempt its construction. 


List of Parts 
Two Hammarlund 200-mmf. midget con- 


densers (140 mmf. preferable, as_ ex- 
plained) ; 

One National “Type G” dial, clockwise 
movement; 


(Continued on page 249) 
































_— Soren. make the necessary connection to the A.C. 
— ae rT supply and you are all set to go. 
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The Speech Inverter 


“Scrambled Speech,” That Peculiar International 
Language, is Familiar to Many Short-Wave Fans. 
Here is How it is Created. 


By C. H. 


OU may have guessed, in view of the 
distortion found in receivers 
that many startling effects could be 
produced were it not for the useless- 
ness of such “stunts” at speech frequencies. 

The push-pull amplifier, for example 
though renowned for the fact that it auto- 
matically cancels out distortion, will pro- 
duce nothing but second harmonics of the 
input if one of the windings is reversed 
as shown in Fig. 1. 

Now, although harmonics are easy to pro- 
duce electrically, we have not as yet dis- 
covered any suitable method for producing 
the sub-harmonic or “fractional” frequen- 


radio 


cies. Thus, if we were to “mess up” a sig- 
nal by producing and transmitting a har- 


monic thereof, there would be no way in 
which we could rescue the signal and bring 
it back to its original form. 

Demonstrators have recently shown, un- 
der the auspices of one of the large elec- 
trical manufacturers, a device for speech 
“inversion” in which the words spoken into 
the microphone come out distorted utterly 
beyond recognition by the ear—but still in 
such a state that they may be rescued for 
translation. 

Use of such a system in transoceanic 
telephony results in privacy of messages 
without resort to special systems of trans- 
mission, Outside of this (and the possi- 
bility of broadcast programs being “sewed 
up solid,” so that the listener would have 
to pay for his entertainment) there seems 
to be little use for such a device. It does, 
however, make an interesting toy for scien- 
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hove, a circuit producing a second-harmonic 
mtput, Below the straight-line graph (diagonal) 
of the difference-frequency created by a varying 
audiv tone modulating a constant 5000-cycle 


osculation, 


W. NASON 


something in plain English into the “mike” 
—such as “telephone company”—only to have 
a bit of gibberish such as “play-o-fine, 
crink-o-nope,” come out of the speaker. 
Then, by studying the effects, he may re- 
verse the procedure; he speaks some un- 
intelligible phrase into the microphone, so 
that the voice from the loud speaker will 
be fraught with meaning. 
Method of “Scrambling” 

This is done by a complete inversion of 
the frequencies of speech; that is to say, 
the “lows” become “highs, and vice versa 
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Fig. 3 
arrangement of the speech 
scrambler; below, the corresponding stages of 
the signal. A, natural speech-band; F simple 
inverter-carrier; C, inverter-carricr, modulated; 
D, low-pass suppression; E, high-pass sup- 
Pression; F, inverted sideband; G, demodu- 
lating carrier; H, inverted- or scrambled- 
speech-band, as transmitted 


























Above, general 


(Fig. 2). The resultant sound-wave im- 
pulses can be sent out over a telephone line 
or a radio transmitter-receiver system; at 
the far end of which the procedure is re- 
versed so that the speech becomes normal 
again. 

Let us suppose that an incoming signal, 
such as the output of a microphone, will 
contain frequencies ranging from sixty to 
five thousand eycles. If this incoming signal 
is combined with a steady oscillation of 
about five thousand cycles, resulting fre- 
quencies can be as follows, in cycles: 


Input Carrier Sum Difference 
100 5000 5100 £900 
500 5000 550) 4500 

2000 5000 7000 3000 

3000 5000 8000 2000 

4500 5000 9500 500 

4900 5000 9900 100 


A glance at the first and last columns will 
show that they are exact transpositions of 
each other. We must then achieve our re- 
quired frequency inversion by transmitting 
te the loud speaker only the “difference” 
terms of the resultant beats. 
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Fig. 4 
The fundamental formulas (L and C in henries 
and farads) for the design of (A) 
and (B) low-pass band filters 


high-pass 

This is readily understandable; as it is 
the same procedure carried out in the design 
of superheterodyne receivers; except that 
here the local oscillation is fixed and the 
intermediate frequency variable. The in- 
coming signal, which is mixed with the 
5000-cycle oscillation, is variable between 
60 cycles and 5000. 

We must devise a method for mixing the 
incoming signal with the local oscillation 
and a method for removing from the signal 
fed into the loud speaker, the sum-frequen- 
cies, the carrier and the original incoming 
frequency. The sum-frequencies and_ the 
carrier proper can readily be removed by 
the use of a “low-pass” filter cutting off at 
5000 cycles. For example, such filters as 
those shown in Fig. 4 would serve this 
purpose. (The design of such filters has 
been covered completely by G. W. Pierce 
in his monumental work, “Electric Oscilla- 
tions and Waves,” but may well be re- 
peated.) 

All we require is a knowledge of the im- 
pedances between which the filter is to 
work, and the cut-off frequency desired. In 
the equations shown in Fig. 4, Z is the im- 
pedance of the structure in which the filter 
is to be inserted, and L and C are the in- 
ductance and capacity expressed in henries 
and farads. Fig. 4A is for a “high-pass” 
filter, and Fig. 4B is for the “low-pass” 
filter. 

Such an arrangement would not, however, 
give satisfactory speech inversion; because 
the direct speech would come through the 
filter much stronger than the inverted 
speech, and the effect would be spoiled. 

To avoid this difficulty, it is necessary to 
separate the direct and inverted speech sufi- 
ciently, in frequency, so that they can be 
filtered apart. A simplified sketch of the 
arrangement for doing this is shown in 
Fig. 3. The speech A (in the frequency 
graph below) modulates a 20,000-cycle car- 
rier B, producing upper and lower side- 
bands C. After passing through the low- 
pass (D) and high-pass (FE) filters, only the 


lower sideband G, which is inverted, re- 
mains. Demodulating this with a 15,000 


eyele carrier G brings the inverted side- 
band down to natural speech frequency H, 
but quite free of any content of the original 
uninverted speech. 

The commercial apparatus used for it 
verting speech is, of course, more elaboratt 
and refined; involving balanced modulators 
and demodulators, band-filters and _ testing 
apparatus. 
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How to Use 
Pentodes 


PART Ill 
By C. E. DENTON 


N the preceding issue of Rapio-Crart, 

the writer discussed the electrical char- 

acteristics and presented graphs show- 

ing the effects of various plate and 
screen-grid voltages, on the performance of 
the pentode tubes; carefully ignoring the 
selection or specific’ mention of devices to 
he used as efficient coupling units in the 
output circuits. It would be well, at this 
point, to discuss various ways of coupling 
the output of a pentode to the standard 
types of reproducers. 

The calculation of the required load in 
the plate circuit of a pentode, for maximum 
undistorted output, is governed by the de- 
gree of second-harmonic distortion per- 
missible. 








47 OUTPUT TRANS. 
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Fig. 1 
The added grid-filament capacity C is created, 
in tube operation, by the “reflection” of the 
plate load back into the input 


Push-pull connections, because of their 
effect of even-harmonic cancellation, do not 
offer the same problem; but it is still ad- 
visable to have a condition for minimum 
second-harmonic distortion, since this offers 
a reasonable value of plate load for a prac- 
tical third-harmonic minimum. 

The third harmonic, in either push-pull 
or straight circuits having a load in the 
plate circuit designed for minimum second- 
harmonic distortion, will equal about 0.15- 
watt, with a fundamental output of 2.6 
watts, or 6% (third-harmonic output in 
per cent. of fundamental. See Rapro-Crarr 
September issue, Page 162, Fig. 9.) 

This exceeds the permissible RMA rat- 
ing but, strangely enough, has the advan- 
tage of giving more power to musical over- 
tones, which occur at the higher audio fre- 
quencies; and it is beneficial in so-called 
“sideband-cutting” R.F. amplifiers. 

Reference has been made to the fact that 
the load in the plate circuit of a pentode 
should be about one-fourth of the plate 
resistance, for minimum harmonie distor- 
tion; and that, because of the high plate 
impedance, the maximum voltage gain, in- 
dicated by the amplification factor, cannot 
be attained. 

If the conventional load in the plate cir- 
cuit (twice the plate resistance) could be 
used in the case of the pentode, the voltage 
gain would be approximately 63; but, under 
the limitations imposed by the inductive 
load, we find that our voltage gain is less 
than 15! 

How these tubes with screens build up 
our hopes, and then break them down again! 


RADIO-CRAFT 


Bass Reproduction 
experimenters 
equipped sets for the first time are sur- 
prised that the tubes are capable of bass- 


Many hearing pentode- 


note reproduction. Perhaps we should say 
that the higher audio frequencies are not 
accentuated as much as would be expected 
at first thought. 

As the increase of frequency causes the 
effective load in the plate circuit to increase, 
so are the capacities of the load and tube 
reflected back to the input circuit; and 
this, in turn, tends to limit the amplitude 
of the higher audio frequencies (See Fig. 1). 
This input capacity C may vary from about 
4 to as much as 60 mmf.; depending upon 
the tube and plate-load factors, and the 
effect of the change in frequency of the 
signal on the grid. 

Output transformers for coupling pen- 
todes to dynamic reproducers are available 
and work quite well, when their primaries 
are shunted with suitable capacities to 
limit their impedance at the higher audio 
frequencies. 

The best results will be obtained from 
pentodes when they are made to work into 
dynamic reproducers. This is due to the 
small variation of the voice-coil’s impedance 
over the audio-frequency band. This con- 
dition of constant secondary impedance is 
reflected in the primary, and appears as 
a primary load which tends to make the 
primary inipedance more constant. 

The inductive value of the load should 
he 7,500 ohms (for the types °33 and *47 
tubes), at some low audio frequency, de- 
pending upon the design of the reproducer. 
An average value of 100 cycles should be 
quite satisfactory; and is approximately 
equivalent to the figure for an ohmic re- 
sistance load as given in tube tables. 


Output Transformer Values 

For these conditions the primary of the 
output transformer should have an indue- 
tance of about 1214, henries, with a direct 
current of 32.5 ma. flowing through its 
windings. 

The value of the shunt condenser should 
be such as to bring the effective load im- 
pedance, at 5,000 cycles, down to a value 
of approximately 7,500 ohms. This con- 
denser (C11) will have a capacity of .002- 
mf. The inductive reactance at 5,000 cycles 
would be 375,000 ohms, if it were not 
shunted by the capacity C11 the connections 
of which are shown in Fig. 1. 

The turns ratio of the transformer which 

(Continued on page 245) 
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The Stenode System 


A Technical Debate, Pro and 
Con, on the Actions in the 
New Circuit 


A COMMENT 


Editor, Rapvio-Crarr: 

Your article on the Stenode in the August 
issue was brought to my attention by one 
of the members of our organization, with 
the request that I clear up some miscon- 
ceptions that might arise from a reading 
of the same. 

You are quite right that it matters not 
on what basis the mathematical analysis is 
carried out, “all will finally bring us to 
the same point.” The for this is 
very simple: It is simply because the ability 
of a circuit to modulation without 
suppression of the higher frequencies de- 
pends solely upon its time constant. 

Now there is absolutely nothing mysteri- 
about this term, which seems to be 
avoided with horrer in most practical maga- 
zines. ‘The time constant of any circuit 
is merely the time in seconds required for 
the current to come to 63% of its final 
value, after any change in the impressed 
voltage. For a common D.C, circuit it is 
given simply by L/R; and for the common 
tuned circuit by 21./R where L is the in- 
ductance in henries and R is the radio- 
frequency resistance in ohms. 

The interesting fact is that the capacity 
of the circuit has nothing to do with the 
time constant, but merely determines at 
what frequency the tuned circuit is reso- 
nant. Therefore the fidelity of any receiver 
is determined at once, as soon as the L 
and R of the coil to be used are known. 
Since R varies over the band of frequen- 
cies; that is, is variable instead of a con- 
stant at radio frequencies, the fidelity cor- 
respondingly varies with the frequency to 
which the coil is tuned. 


reason 


pass 


ous 


In the case of a frequency-modulated cir- 
cuit (as in the Stenode), the fidelity is lim- 
ited by the ability of the circuit to change 
from one frequency to another in a given 
time. The faster it can do it, the faster 
the modulation it will stand. Suppose there- 
fore that we have the circuit workihg on 
10) ke. and suddenly cut it off; and at 
the same instant impress on it a frequency 

(Continued on page 240) 
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Fig. 2 


This circuit, which the author chooses to call the ““‘Odds and Ends,” 


is intended for construction 


out of the experimenter’s junk box; it is designed for battery operation, but obtains biasing 


voltages from resistors instead of taps. 


It may be used also for phonograph amplification, 
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The Radio Craftsman’s Page 


You like to hear what the other fellow has been doing, 
and he to hear what you learn. C’mon in, Craftsmen! 


(Letters asking further particulars should be addressed to the writers directly, to save delay) 


A HAM’S DX RECEIVER 
Editor, Ravio-Crarr: 

I like your magazine, and I especially 
like to read “The Craftsman’s Own Page.” 
After experimenting with many circuits, in 
both receivers and transmitters, I now have 
. receiver of which I am very proud. It 
consists of a screen-grid detector, followed 
by two "27s in the audio stages, and is cap- 
able of giving loud-speaker volume. 

As an amateur station operator, I fina 


this a great help for DX work. I have 
heard England, France, Germany, Italy, 


Spain, Norway, Argentina, Chile, Surinam, 
Kgypt, Africa, China, New Zealand, and a 


flock of others; some being very loud. 
The diagram shows the details. The 


values are: Cl, 9-plate midget; C2, .0001- 
mf.; C3, .00014-mf.; C4, C6, 0.5-mf.; C5, 
002-nf.; C7, 1 mf.; C8, .0l-mf.; R1, variable 
grid leaks; R2, 0-500,000 ohms; R3, 100,000 
ohms fixed; R4, 1 megohm. L4 is an 85- 
millihenry choke, and Tl is a 5:1 audio 
transformer. I use also a good, well-filtered 
home-made “B” eliminator. 

The aerial switch permits me to use a 
primary coil, which gives more volume, or 
the variable antenna condenser, which gives 
more selectivity, but with less volume. 

The coils, L1-1.2-L3 may be of either 
tube-base construction or the larger (3- 
inch) plug-in type. 

An impedance unit may be used instead 
of the resistance coupling; though 1 did 
not find any increase in volume therefrom, 
and I prefer the resistance coupling, which 
is cheaper. I experimented also with an 
audio transformer in its place; but, though 
it gave a great deal more volume, the tone 
bad and could not 
bias. 


be remedied, 
The _ resist- 


was very 
even by using more “C” 


ance coupling gives both tone and volume. 


I mention this so that others may profit at 
if some have better results, 


my cost; but 
1 would certainly like to hear from them. 
The resistor R2 gives very smooth con- 


trol of regeneration; the screen-grid tube 





may give better results with a variable re- 
sistor in the screen lead. ‘The latter makes 
the tube oscillate more smoothly, and some- 
times gives more volume. However, I do 
not show it; since I obtain variation ot 
voltage from the tap on my eliminator. 

I will gladly answer all who wish to 
write me concerning this circuit, or other 
wise correspond with me. 

Ep. Patevra, W8BJR, 
328 No. Watt Street, Youngstown, Ohio. 


October, 1931 


























Mr. Seaton switches his aerial shortening c 
denser in or out, automatically, in this manner 


(Other readers may, perhaps, experiment 
with a variable instead of a fixed condenser 
in the aerial lead, to bring the antenna tun- 
ing to an even finer degree over the whole 
scale.—Editor.) 

















VWVVV 















































‘2 = "C+" 


“B+ 22veTodSv. “B 








+°180V 





ayy 


bf 


“C-"SV. 2V¥2V,, A.C. FIL. 














Mr. Palguta uses this three-stage 


short-wave 


receiver at his amateur station, and obtains 


excellent DX with all-electric operation. 


AERIAL CONDENSER SWITCH 
Editor, Ravio-Crarr: 

It is often desirable to insert a small fixed 
condenser in series with the antenna. This 
will usually remedy interference on the lower 
wavelengths, but will affect the upper wave- 
lengths. By using the stunt shown in the 
accompanying diagram, the cam may be 
adjusted to cut this condenser into and out 
of the circuit at the point desired. 

The cam, as will be seen, is mounted on 
the end of the tuning condenser’s shaft, to 
which it screw; an old 
jacl: J is revamped and so mounted that the 
cam will open and close the circuit at the 
predetermired point on the tuning dial, thus 
shorting out the condenser. 


is fixed by a_ set 






















F. W. Seaton, 
1357 F Street, N. E.., 
Washington, D.C. 
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At the right, the circuit 
of Mr. McNees’ short- 
wave adapter which, it 
will be observed, is NOT 
of the super type. At 
the Icft, two of the 
adapters which he has 
built for sale; and below, 
above- and below-pancl 
views of the chassis, 
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A SHORT-WAVE ADAPTER 
Editor, Rapvio-Crarr: 

After trying many short-wave converters, 
adapters, etc., I have found the method 
sketched the only one which is foolproof 
and works in any location. As I am located 
in the heart of this city, have two 25-kw 
transformers fifteen feet away and a cream- 
ery with seven motors next door, and there 
is an all-metal roof on the building where 
my shop is, you can see I have some inter- 
ference problems of my own. 

I do not recommend this to anyone who 
is not able to chase out the “bugs” himself; 
but I will endeavor to answer all letters 
(some job!) The schematic is self-explana- 
tory; but keep all grid and plate leads short 

















i-me TOOET 


S.w.c. GaID 


















TO. 
0.5- SET 
MF. 





NOV, A.C. 
4 














Jet 


ind 
A.C. 
plete 
total 
dun 
neti 
the | 
Tl 
ump 
rheo 
116- 
ing 
on € 
grou 
D.C. 
by a 
the 
is ve 
(¢ 
fo u 
have 
wrof 
Tl 
avail 
marl 
Nati 
swe 
12 1 
data 
Pilot 
bypa 
and 
A 
a pi 
of tl 
an § 
rhe 
dens 
Th 
prox 
first 
22 T 
D.C. 
seco! 
same 
wire 
Th 
D.C. 
D.C. 
Th 
the 
on a 
‘24d 
the 
plific 
to th 
mego 
Ty 
is no 
one » 
on a 
I 
ay t 
issue 
rious 
ada, 
This 
work 


I 
Edite 
I} 
publi 
publi 











ent 
nser 
tun- 
hole 


ER 








rters, 
-thod 
proof 
cated 
5-kw. 
reali- 
there 
where 
inter- 


/ who 
aself; 
etters 
lana- 
short 


ie ee 


p BNI 








ll 








Ictober, 1931 


ind do not use other capacity values. The 
A.C. transformer must be enclosed com- 
pletely in 1/16-in. charcoal iron; that is, 
totally shielded. (Why not in copper or 
iuminum?) All parts must be clear of the 
metal by at least half an inch; and ground 
the cabinet. 

The filaments are in series, taking 15, 
mp. at 5 volts; insert a heavy-duty 1-ohm 
rheostat and set it to give five volts. (For 
110-volt D.C. supply, the same filament wir- 
ing is used, with a suitable ballast resistor 
on each siae of the line, and by-passed to 
ground by a 2-mf. condenser. We have no 
D.C. here, but this instruction was given me 
by a ship’s engineer.) On storage batteries, 
the adapter works fine in the shop; and it 
is very quiet with “B” batteries. 

(On direct current, it would be preferable 
to use the 6.3-volt °36 and °37 tubes, which 
have become available, since Mr. MecNees 
Editor.) 

The parts I used are those, which were 
available: the aerial condenser is a Ham- 
marlund midget; the antenna coupler L1 a 
National impedance, No. 10; the chokes 
SWC were Twin-Coupler; the plug-in coils 
1.2 wound on tube bases, according to the 
data below; the tuning condensers C and C, 
Pilot 8- and 13-plate variables; the fixed 
bypass condensers are 300-volt D.C. rating, 
and must be good. 





wrote. 


A hard rubber sub-panel was used, with 
a piece of metal the size of the bottom 
of the cabinet for an inductive shield; for 
an all-metal cabinet, this is not needed. 
rhe regeneration as well as the tuning con- 
denser is equipped with a vernier dial. 

The tube base coils cover the range ap- 
proximately from 17 to 110 meters. The 
first has 7 turns for the secondary, of No. 
22 D.C.C., and 4 for the tickler of No. 30 
D.C.C. The second has 14 turns for the 
secondary, and 7 for the tickler; of the 
same respective sizes of wire. In these, the 
wire is spaced by its own width. 

The third coil has 26 turns of No. 26 
D.C.C. for the secondary, and 13 of No. 30 
D.C.C. for the tickler; both close-wound. 

The output goes to the detector grid of 
the broadcast receiver; to the “G” prong 
on a grid-leak detector; to the cap on a 
‘24 detector; and with a power detector, to 
the phonograph pickup. With high am- 
plification in the A.F. amplifier, it may go 
to the first audio or pentode grid. The 1- 
megohm leak may be omitted entirely. 

I understand that the National impedance 
is no longer made; the constructor may wind 
one with 222 turns of No. 30 D.S.C. wire 
on a ¥-inch bakelite form. 

I have received some letters concerning 
ay tuner, which was described in the March 
issue of Rapro-Crarr (page 545), from va- 
rious parts of the United States and Can- 
ada, saying they had had trouble with it. 
This adapter is much easier to build and 
work from the start. 

Dax Mc Nees, 
666 Fulton St., San Francisco, Calif. 


HUM IN “MODERNIZED” SETS 


Editor, Rapio-Crarr: 

I have been a constant reader of your 
publication over the entire period of its 
publication; and your purpose has been 
(Continued on page 250) 
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Elimination of Inductive 
Interference 


A Discussion of the Correction of “Noisy 
Reception” Troubles 


By LOUIS VAN DER MEL 


HE problem of eliminating inductive 

interference is one that the Service Man 
is continually being called upon to solve. 
Inductive interference may arise from va- 
rious causes, the remedies for which are 
not always practical; but, even if they are, 
the cost of such elimination may be pro- 
hibitive. In discussing this problem, let 
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Fig. 1 
The added capacity, shunting the inductance of 
the motor windings, raises the wave-length of 
the spark circuit out of the broadcast range. 


us first begin by defining “inductive inter- 
ference” and then proceed to analyze its 
causes and, what is far more important, 
its elimination. 

Inductive interference may be defined as 
the extraneous “signal” which is induced 
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The filter system shown by-passes R.F. currents 

picked up by the light-line, and prevents them 

from entering the sect at the back door—the 
power unit, 


into a radio receiver via the power supply, 
the antenna, or the set itself. Since the 
signal is from the outside, the problem is 
to eliminate this signal at as low a cost 
as possible. Interference of this type is 
experienced in close proximity to elevators, 
motors (both gasoline and electric), violet- 
ray or similar apparatus. In fact, any 
device that sparks is a probable source of 
high-frequency radiation, 

If a coil and condenser are connected in 
parallel, and then across to two electrodes 
between which a spark is passing, .high- 
frequency currents will circulate around the 
coil and condenser. This high-frequency 
current will be of the same frequency as 
the natural frequency of the coil and~con- 
denser and, furthermore, it will cause to be 
radiated out into space an electromagnetic 
wave which is of exactly the same nature 
as a broadcast station’s signal. Now any 
D.C. motor, when operating, will spark af 





the brushes; and the line feeding the motor 
always contains distributed inductance and 
capacity. The result is that we now have 
a small transmitting set, which is capable 
of radiating energy out into space; it is 
this radiated energy which causes inductive 
interference. 

The problem of the Service Man is to 
locate the particular piece of apparatus 
that is causing the interference. The proper 
procedure is to obtain a small portable re- 
ceiving set, operated from a loop antenna. 
Then, by travelling about the locality In 
which the interference is experienced, it 
is possible to localize the source of inter- 
ference. This location will be found when 
the intensity of the signal received by the 
portable receiver is a maximum. 

It seems to the author that this conven- 
tional method is particularly inconvenient, 
since locations do exist where the Service 
Man is not allowed, or is physically unable 
to manipulate a portable receiver. The 
method usually followed is to inspect the 
premises visually and, from the nature ot 
the equipment, place certain pieces of ap- 
paratus under suspicion. 

Use of Interference Filters 

When the source of the interference » 
localized, our next consideration is the eli- 
miniation of the trouble. In the case of 
electric motors, large condensers of abou: 
ten microfarads capacity each should ve 
connected from each brush of the motor 
(or generator) to ground as indicated in 
Fig. 1. Since the natural frequency of the 
circuit is now removed from the broadcast 
range, by the additional capacity of the 
condensers, the radiation will not be trouble- 
some. 

The Service Man should be sure that 
the frame of the machine is 
grounded; this is highly important and 
special care should be exercised in obtain- 
ing a good ground, both for the frame and 
for the condensers. If necessary, several 
nearby grounds should be connected together 
and then to the equipment. This procedure 
has, in numerous eases, decreased the in- 
terference to a marked degree. 

(Continued on page 244) 
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Fig. 3 


ig. 
An installation of this kind lessens, pickup 
by the lead-in, and makes the antenna more 
directional 
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Radio-Craft’s Information Bureau 


SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but 


please observe these rules: 
kurmsh sufficient information, and draw a careful diagram when needed, to explain your meaning; use 
only one side of the paper. List each question. age 
Those questions which are found to represent the greatest general interest will be published here, to the 
extent that space permits. At least five weeks must elapse between the receipt of a question and the 


appearance of its answer here. 
Keplies, magazines, etc., cannot be sent C. O. D. Ir 
Inquiries can be answered by mail only when accompanied by 25 cents (stamps) for each separate question. | 
Other inquirics should be marked “For Publication,” to avoid misunderstanding. | 
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PHILCO “LAZYBOY” 70—OHMMETER a ire - ee Sa ~— ———al 
yal > state which one the pattern illustrated 1s intende¢ .00035-MF 
SCALE to fit; and the change required for the one re- nee 121T N@32 ENAM. TIGHT 

(134) Mr. Charles A. Fassing, Akron, Ohio. ees , sot = \i— et —4 

(0.1) Please show the schematic circuit and (.\.2) \ scale for the Jewell “Pattern 88,” or “ 
haracteristic data of the radio chassis employed equivalent, instrument is shown, the holes measur- Ym as am ae 
4 « « 3 Ss « « ’ 4 ac “NASSIS 3 4 > ( = pa ° 4 
in the new Phileo “Lazyboy” radio set _— ing 1 7/16 in, between centers, and 1 5/16 in. from i = pee eee SL 

(A\.1) The dneteuie circuit of this receiver centers to top edge of scale; for the Weston “Model 
to that of th “Model 70” chassis. an li repro 301,” or equivalent instrument, these dimensions lpia. +—- = om a 

at of the “Model 7 chassis, and is repro- » seenective 3/16 in. ; 8 in. The SC.-GRID = 

duced in Fig. 0134. This 7-tube superbeterodyne pow Lg sa nad Rh and 1 3/8 in. The 757. N237 SSC. || 
is the only chassis used in the “Lazyboy”™ cabinet a. ’ snl panacea - | 
at the present time; although the ‘“‘Model 70°" is 
used also in three other receivers—*Radio-Phono. I. F. TRANSFORMERS—R. F. SHIELD CAN-2Y2'DIA x 3” HIGH 
70,” “Baby Grand 70,” and “Highboy 70." The TRANSFORMERS 
constants are as follows: 35 arlene TK , % _ ° 

Resistors R1 and R12, ganged volume controls; CASE) see, Sie -" Knowlton, _— Rouge, La. Fig. Q. 135A 

oad <, gange , (S.1) Numerous issues of Rapro-Crart have 


Design of an R. F. transformer for use 


R2, 5,000 ohms; R3, R5, 50,000 ohms; R4, 13,000 : . ~ 
screen-grid tubes; the windings are small. 


ohms; R6, 250 ohms (combined with condenser 
C19); R7, R9, 1/4-meg.; R8, 1/10-meg.; R10, 1.060 


contained descriptions of service oscillators, designed 
for use in aligning superheterodynes in which the 
range. While this may not be a service request, 





















































































































































ohms; R11, 2,300 ohms; R13, 70 ohms, R14, 180 [r at least it should he of interest to a large number Mr. 
ohne. ; | +5 BAKELITE of set builders; and even, perhaps, to a few Service (O 
Condensers C1, C2, C3, tuning condenser gang. } ROD Men who sometime might be stuck with a badly what 
shunted by trimmers; C4, .00041-mf.; C5, trimmer ; burned I.F. transfprmer and have no immediate a mic 
C6, C8, C9, Cll, C19, .09-mf. ; C7, .05-mf. ; C10, repair unit on hand for replacement. Please pub- (A 
C12, C13, .00011-mf.; C14, .00005-mf.; C15, C16, lish construction details for an I.F. transformer ampli 
C17, trimmers; C18, 0.5-mf.; C20, .0005-mf.; of the shielded type, similar to average I.F. trans- diagr 
C21, .00025-mf.; C22, .25-mf.; C23, .01-mf.; C24 formers. This should be a good item for use Th 
(estimated to be .02-mf.), tone control; C25, 10- in modernizing old superhets. terist 
mf. (for 25-40 cycles, 6 mf.) electrolytic; C26, 6 (A.1) In Fig. Q135 is illustrated a suitable 50,00 
mf. electrolytic; C27, C28, .015-mf. , design for an 1.F. transformer which by adjustment ohms 
Operating voltages follow. Filament potentials: of variable condensers C will operate over the fre- RS, 
Vi, V2, V3, V4, VS, V6, 2.25 volts ; V7, 4.7 volts, quency band of 160 to 200 ke. (one type of small- mf.; 
Plate potentials: so 2, \ 4, 250 volts; V3, 85 space unit is shown on page 22, of the July issue). phone 
volts ; \ 5, 105 Volts; V6, 245 volts. Control- SuPppORT ges SUPPORT The copper plate is required only when exceptional windi 
grid potentials: V1, V4, 3 Volts; ¥2, 5.5 volts; V3, a L L selectivity is required—as when a limited number micro 
2 volts; V5, 6 volts; V6, 1 volt. Screen-grid \ ( { . of stages are to be used. Selectivity and volume 7 
potentials: V1, 85 volts; V2, V4, 87 volts; VS, 75 are controlled also by the spacing of coils L. Brass input 
volts; V6, 255 volts. Cathode potentials: V1, V3 C> -¢ supports may be used, bent as shown. The for- latter 
V4, 19.5 volts; V2, 21.5 volts; V5, 22 volts. Plate mers, or spools, may be lathe-turned bakelite or exact! 
currents: V1, V4, 3 ma.; V2, 0.5-ma.; V3, 2.5 wood, or a job built up of insulating washers and recore 
ma.; V4, 0.1-ma.; V7, 40 ma. per plate. - rods Scra -- Wi > coils “ar 
The following color code will identify the con- 160 TO 200 KC. — Bags cg o ag th onstruction — 
inaeen: Meeiicet. aalinns aed (Ls BOOT. N@.36 S.C.C.; C= 140 MMF.) $26 oe ee ee ee ee trom 
densers: . -mf., ye ow, orange; . )011-mf., of R.F. transformers of a design suitable for The 1 
blue, golden yellow; .00005-mf., light blue, white; as antenna and interstage units in modernizing old in ree 
sian oy aga arte yellow. 7 he resis- Fig. Q. 135 *01A- and °27-(tube) type receivers to the use ns use 0 
tor code: 5,000 ohms, green (body), black (tip), eT ee f a " screen-grids or variable-mus. The coils should Ix media 
red (dot); 13,000 ohms, brown-orange-orange; oes sh = samme y ge # + as small as _ possible. ily by 
- ¢ pada TS oehE ‘ a y s Anite « “ ye rie m ¢ OU-RC, ande. ie Thi. te aa » fre we 
50,000 ohms, green brown-orange; 1/10-meg., white- electrostatic shicld may not be required. (A.2) This is rather _ large order. in the = Ml re: 
white-orange; 1/4-meg., red-yellow-yellow. place, the proximity of the shield to the R.I certai: 
(0.2) On page 51 of the July, 1931, issue of intermediate frequency is in the neighborhood of coil will greatly affect the tuning range of the rated 
Ravio-< RAFT is shown an ohmmeter scale, suitable 175 or 190 ke. However, I never have seen a receiver; as will the characteristics of the parti The 
for cither Jewell or Weston instruments. As these description of an I.F, transformer operating in this lar tubes used. Perhaps the greatest factor witl amplit 
issue 
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which to contend is the minimum capacity and the 
capacity range of the tuning condenser, as pointed 
out in past issues of this magazine. [urthermore, 
reference should be made to recent articles on coil 
design of the latest type; in which reception at both 
low- and high-frequency ends of the tuning spec- 
trum are compensated in the design of the primary 
winding. 

another, and more common de- 
O135A. The object 


However, still 


sign, as illustrated in Fig. 


RADIO-CRAFT 


here has been to obtain good operation, though 
using coil forms and shield cans of very small 
dimensions. The values are those of a commercial 


product. 
The primary of the antenna coil fits tightly innside 
of the form, on the outside of which is wound the 


secondary. ‘lhe primary of the screen-grid coils 
is to be spaced 1/16-in. from the inside of the 
celluloid winding form. \ll secondaries have the 
same number of turns, and are tuned by a variable 


condenser rated at “*.00035-mf." 
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Fig. 1 


A suitable transformer-coupled amplifier for instantaneous recording; high-quality parts should be 
used to obtain good results, and the input and output impedances must be of proper values. 


Sound Recording Questions 
and Answers 


By GEORGE J, SALIBA, B.S. 
Mr. Jack Rich, Chicago, Ill. 

(Q.) Can you give me any information as to 
what type of amplifier to use, and how to connect 
a microphone to an amplifier? 

(A.) <Any good three-stage transformer-coupled 
amplifier will be satisfactory for recording; the 
diagram of such an amplifier is shown in Fig. 1. 

The parts illustrated have the following charac- 
teristics; potentiometer R9, 1/4-meg.; R1, R4, 
50,000 ohms; R2, RS5, 1,000 ohms; R3, 30,000 
ohms; R6, 20,000 ohms; R7, 20 ohms, center-tapped; 
R8, 1,000 ohms. Condensers C1, C3, C4, C6, 1.0 
mf.; C2, C5, 0.5-mf. Transformer T1 is a micro- 
phone transformer; and is indicated with a two- 
winding primary, for matching a double-button 
microphone into a type ’27 tube. T2 is a standard 
27 to ’27 transformer. T3 and T4 are the usual 
input and output transformers, respectively; the 
latter being provided with a secondary S which 
exactly matches the impedance of the particular 
recording head which is being used. 

Care must be taken to isolate this amplifier unit 
from the power unit, to prevent induction hum. 
The use of high-grade transformers will be repaid 
in recordings of high quality. Remember that the 
use of any unit of inferior quality is reflected im- 
mediately in the quality of the recordings; ordinar- 
ily by lack of extreme bass or treble notes. Test 
all resistors and condensers for rated values; making 
certain also that the units will operate under the 
rated loads. Use only tested tubes. 

The method of connecting a microphone to an 
amplifier is clearly shown in the January, 1931, 
issue of Rapro-Crart, page 440; the succeeding 
July issue, page 28; and the September number. 





Mr. A. P. Redmon, San Benito, Texas 

(0.) I am using my radio receiver for record- 
ing, and the results are poor. When I reproduce 
commercial records, the volume is good; but with 
home-made records the volume is very low. My 
pickup (when recording) is connected to the plates 
of the output tubes. Can you tell where my 
trouble may he? 

(A.) Evidently your trouble lies in an improper 
impedance match between the cutter and the ampli- 
fier output. Check your pick-up to see if it is of 
high-impedance; the value should be around 4000 
ohms, 


Mr. Molina Font, New York City. 

(0.) Does the re-recording of an aluminum 
record change its tone or volume? How can it be 
teproduced to make several copies? 

(A.) Re-recording an aluminum record results 
man efficiency loss of about 10%. In order to 
make several inexpensive copies of the original, 
the latter is placed on a turntable provided with 
in electric pickup, the output of which is connected 


to the input of the usual audio amplifier; the 
procedure from then on is the same as in making 
the original. 








Mr. Charles Rowe, St. Louis, Mo. 

(Q.) I own a condenser microphone and would 
appreciate it very much if you will send me a 
diagram of how to hook it up to an amplifier for 
recording purposes. 

(A.) The diagram requested is 
2. The voice leads are either 50 ohms or 200 
ohms. In the amplifier case the output trans- 
former secondary has two windings and these may 
he connected together in two ways; either for 200 
ohms or 50 ohms, depending upon the input im- 
pedance of the microphone transformer. 


shown in Fig. 
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Fig. 2 
Connections of a condenser microphone, which 
has its own pretransformation amplifier. 


RADIO BOOK REVIEW 
TALKING PICTURES AND 

STICS, ‘by Charles M. R. Balbi. Fore- 

word by Sir Oliver Lodge. Published by 

The Electrical Review, London. 5 x 71, 

inches, 126 pages, cloth; 70 illustrations, 

and two folding charts. 

The first portion of this book is devoted to the 
history of sound-moving pictures; the first prac- 
tical development of which is attributed to Eugene 
Lauste, whose principal patent (British 18,057 of 
1906) “has long heen the ‘best seller’ of the English 
patent office, having already gone through seven 
editions, with an eighth in prospect because of the 
unprecedented demand for it."”. The American and 
British systems of recording and reproducing are 
interestingly, and not too technically, described. 

The second half of the work is devoted to the 
problems of the acoustics of an auditorium, and 
the methods of design and construction which must 
be followed to obtain the best results: as well as 
some discussion of the characteristics of repro- 
ducers and of the human ear. A final short chap- 
ter deals with power supply for a theatre. The 
illustrations are valuable and informative. 
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This valuable book tells you the 

type, range, and power rating 

of the units required by any 
make of radio receiver 


The I. R.C. Resistor Replacement Guide 
has simplified the work of thousands of 
Servicemen. We are now offering it in 
a new pocket size as shown above— 
handier to carry and use. It has more 
pages than before, more complete data, 
and is bound in a durable leatherette 
cover, to stand rough wear. 


FREE With Metallized Resistors 


Purchase any 10 I. R.C. Metallized Re- 
sistors of any recognized jobber and you 
will get this authoritative Replacement 
Guide free—or it may be bought for $1. 


Loose-leaf sheets, made up by our en- 
gineers, are mailed periodically without 
charge to every holder of the Guide— 
and keep it constantly up to date. Mail 
the coupon—get this new and improved 
book at once. 
Published by 
INTERNATIONAL RESISTANCE CO. 
Philadelphia and Toronto 


Makers of 


(R/C 


RESISTORS 


All orders for Resistors referred to Jobbers 

INTERNATIONAL RESISTANCE CO., c-10 
2006 Chestnut St., Philadelphia 

Gentlemen: (Check offer you are interested in) 

LJ! enclose $1.00 for Replacement Guide. 

LJ Please send price list of Metallized Resistors. ! wish 
te purchase assortment of ten, which will entitle me 
to Resistor Guide Free. 
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Official RADIO Service Manual 
“TH FREE Supplements 


mailed to Manual Owners every 60 days — 


HE progressive Service Man finds it essential to keep will ever be needed; and in addition, it will show him how 
right up-to-the minute with new sets as they are placed to service properly and in a much shorter time, a receiver 
ams. on the market, particularly from the servicing viewpoint. of any make and construction. 


and It is required of him to repair accurately any receiver, re- Over 30,000 copies of the first Manual were bought by men 

gardless of model or manufacture. To facilitate the work in every branch of the radio industry. THE NEW 1932 

; of the Service Man, the NEW 1932 OFFICIAL RADIO MANUAL WILL BE BOUGHT BY EVERYONE IN THE 
eleaf SERVICE MANUAL will give every diagram or circuit that RADIO FIELD. 
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The Contents of the 1932 Official Radio Service Manual 


rvice 


A step-by-step analysis of a typical radio odynes, leaving no important detail untouched. Man and technician to know thi 
receiver, which has all the features and all Also a special chapter on tools used on super- art, as it is i 
possible combinations of modern radio practice; heterodyne circuits. problems of 


Men, 
»bers, 
teurs, 


phase of 
increasing year by year 7 


! c connecting exterior converter and 
all this has been included in a single design a description of them, including hook-ups of 


for the instruction of the service technician. A Manual on the full operation of the various such converters, is included in this chapter 
This chapter contains a great many pages, fully set testers and analyzers now on the market. 
illustrated by many diagrams to make every Data on the construction of serviceable testing A complete and exhaustive 


i chapter featuring cir 
point plain. It is the most valuable contribu- equipment; tube voltmeters, output meters, os- cuits and - 


.CK, 


ask in connection with the operation or usage trouble; and, of course, a sub-section devoted A complete section giving dozens of table f 
of vacuum tubes has been omitted. A discussion to the circuit diagrams of the most important data on various phases of radio servicing T) 
of the operating volt s for various type: of midget sets on the market. material shown in this chapter is all neat 
tubes. and what occurs when they are under- or and is of a practical nature; this informatio 
over-loaded, is given. Completely illustrated Practically all of the schematic diagrams and alone, is worth the 
with charts and diagrams hook-ups are now augmented by full color cod 

ings, and by the inclusion of the complete Complete table of tandardized co'or 
Complete service data covering all modern circuit and coding arrangements of the in- for resistor Thes« 
radio receivers which the technician is likely to dividual parts according to RMA pecifica and will be referred 
encounter in his work, together with specialized tions This innovation a'one is of tremendous thousands of radio 
service notes covering the peculiarities of the importance to the Service Man, and will save country. 
individual receivers A special chapter is de- the cost of the book many times over. 
voted to some of the older receivers which were IN ADDITION— 
not included in the first Manual. Complete Service Manual on the commercial air- 

eraft equipment now being supplied for use on there are over 2.000 complete diagrar hook 
Practically all data of an_exclusive resume on commercial airways; in order that the tech- , special reference data on commercial 
the operation of the new Pentode and Variable nician may be put in a position of increasing ceive In many ases, the hook contain 
Mu tubes, as used in the latest receivers, his income by the servicing of receivers on mc he information on the servicing of uch 
with complete information and their character- planes passing through the local airport ceive as recommended by the manufac 
istics 


Mditor 
entire price of the book 
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important, 
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turer 
In our last year Manual we showed main! 

All available new data on the commercial the receiver diagrams themselve and we 

A complete discussion of the superheterodyne short-wave receivers and converters including little servicing ata In the 1932 Ma 

and its inherent peculiarities with detai'ed hook-ups, diagrams, and servicing data on such al, » are giving a tremendou wmount 

instruction on the alignment of the oscillator receivers and converters. Many 1932 receivers : ing data for many of the import 


AL 


s 5 : service data on the more import 
tet tion to the radio service field that has been ciilators, aligning tools, etc public-address systems, and on talking motior 
Nditor made, and nothing like it has ever appeared picture equipment This is a phase of radio 

in print A special large section is devoted to Midget which the Service Man often overlooks: and 
receivers. This chapter contains the difficult yet it is an important source of hi income 
A complete Manual on the operation of all problems that are met with in these type re- A large amount of material hown here 
sditor types of vacuum tubes, whether new, standard ceivers how to service them most economically entirely new 
» or obsolete No question that you could possibly —time-saving short-cuts—where to look first for 


ant r 
and intermediate-frequency circuits. Complete are now equipped with shortwave tuners, or sive which is also a distinct and impor 


TH trouble-hunting information on the superheter- converters, and it is important to the Servic« departure. 
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GERNSBACK PUBLICATIONS, Inc. 
Supplements to the New Manual will be issued every 60 NOTE! 96-98 Park Place, New York, N. Y 
days FREE OF CHARGE | : geaea 


PY FREE Question and Answer Service to every owner of Last year the Supplements were I enclose herewith remittance of $41.00, check or 

the Manual. mailed to subscribers on a regular money order preferred, for which you are to send me 

subscription basis at the rate of 3 1932 OFFICIAL RADIO SERVICE MAN 

Blank pages for recording notes, diagrams or sketches $5.50. This cost was in addition to 4 at the pre-publication price I understand that 

h the are included, and are transferable to any part of the book. the price of $3.50 for the Manual. the Additional Features and the New material 

Ot The New M: 1 " . ns “me ‘ WITH THE 19% 4 OFFICIAL RADIO | will be included in the Manual and Supplement, 

1 for ae es 3 fanua wi i ain = times as ae SERVICE MANUAL YOU WILL 
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SKINDERVIKEN 
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aw 


The Most Sensitive Microphone Button 
(ACTUAL SIZE NOT BIGGER THAN A QUARTER) 


You can easily make a highly sensitive detecto- 
phone by using a Skinderviken Transmitter Button 
to collect the sound waves. You can build your 
own outfit without buying expensive equipment. 
Think of the fun you can have with such an 
instrument. 

You can install an outfit in your home and hear 
the conversation being held all over the house. 

Full directions for connecting up the button for 
use as a detectophone are given in our 12-page 
booklet. 

These wonderful little SKINDERVIKEN micro- 
phone buttons may be used for hundreds of uses, 
such as: 

RADIO AMPLIFIER 
DETECTOPHONE 


PHONOGRAPH AMPLIFIER 

TELEPHONE AMPLIFIER 

STETHOSCOPE LOUD SPEAKER AMPLIFIER 

MICROPHONE CRYSTAL SET AMPLIFIER 
HOME RECORDING OUTFIT, ETC. 


95c EACH Two for $1.75 
12-PAGE INSTRUCTION BOOKLET 


containing suggestions and diagrams for innumerable 
uses, furnished with each unit. 














EVERY AMATEUR SHOULD HAVE TWO OR THREE 
OF THESE AMPLIFIERS IN HIS LABORATORY 


WE PAY $5.00 IN CASH 


for every new use developed for this unit 
and accepted and published by us. 


SEND NO MONEY 


When the postman delivers your order you pay him 
for whatever you have ordered, plus a few cents 
postage. 

(Canada and Foreign: cash with orders) 


PRESS GUILD, Inc., RC-1031 
16 Murray St., New York, N. Y. 


Please mail me at once as many of the following items 
as I have indicated. 


. Skinderviken Sengemiates bay at 95¢c. 
for 2; $2.50 for 3; $3.2 r 4. 


When delivered I will pay =a postman the cost of the 
items specified plus postage. 


seeeeeecors POeeeROC CEO OOOCOSSOTOSOOOCOOS OCT TT 


Address ....... eeecscccceces seccccecoes se ececccccccccece 





The ROOSEVELT 


SUPER-HETERODYNE 
Uses new Pentode power 
tubes, also new type 
variable-mu sereen 
grid. 7 tubes in all. 
10 KC. separation, 
wonderful tone and 
“great distance. ‘*Litz’’ 
Bank - Wound Coils. 
The most perfect ra- 
dio ever built.. 


Price, 

complete $ 30 
with tubes 64 

NEW cus MIDGET 
T.R.F. Cirevit, Pen- 

tode, _—* Mu, 


Fine one. Price 
an, $49.75. 


Dealers and Agents: Write for Discounts! 
COMMONWEALTH RADIO MFG. C 
843-G W. Harrison St., Cable RADCOM, CHICAGO 





for 1; $1.75 
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Superregenode 


(Continued from page 223) 


parts utilized, the oscillating circuit works 
at the natural frequency of the transformer 
(30 kilocycles) when C3 is out of circuit; 
when it is cut in, its capacity of .00l-mf. 
tunes the oscillations to 21 kilocycles. In 
Table I, the values of C3 corresponding to 
various suppressor frequencies, and the sig- 
nal frequencies to which they are best 
adapted, are shown as computed on this 
basis. With other specifications of L3, of 
course, capacity values will change in in- 
verse proportion to the inductance com- 
prised. (See “How to Figure the R. F. 
Coil Secondary,” by the author, beginning 
on page 37 of the July, 1931, issue of 
Rapio-Crarr.) 

It is even possible for the ingenious eon- 
structor to use a fan switch, or condensers 
fitted with plug-in terminals, to approximate 
most closely the optimum suppressor-fre- 
quency over the whole range of the receiver’s 
tuning. 

The base is drilled for the 5-prong de- 
tector socket V1; the 250-millihenry R.F. 
choke RFC; the equalizing condenser C4; 
the bypass condenser C5; the A. F. trans- 
former T; the oscillator socket, V2; the 
A. F. socket, V3; the pentode socket, V4. 

The A. F. coupling condenser C10 is 
bolted to the base. The condenser bank 
with five 1-mf. units, C6, C7, C8, C9, C12, 
is placed in the center; with the voltage 
divider resistor R8 held in place, by busbar 
connections to the condenser bank. Mount- 
ing Cll near socket V4, and the oscillator 
coil L3 near V2, completes the layout. 


More letters covering experiences with the 
super-regenerative circuit are invited: and, 
if questions do not come too fast, and ar 
accompanied by stamped and self-addressed 
envelopes, the author will endeavor to answer 
them all promptly. 

List of Parts Used 
Two Hammarlund “MLW-125”) 125-muf. 
short-wave condensers, C1-C2, and two 

Kurz-Kasch vernier dials; 

One Hammarlund 14-to-110 meter 

LWT-4” short-wave kit, L1; 
One Hammarlund 14-to-110 meter 

LWI-4” short-wave kit, L2; 
One Hammarlund “Type RFC 250” 250-mh,. 

R.F. Choke, RFC1; 

One Hammarlund “Type EC 80” 
equalizing condenser, C4; 

One Flechtheim filter block (five  1-mnf. 
units), C6-C7-C8-C9-C12; 

One Ferranti “Type AF-5,” 3.75-to-1 ratio 

audio transformer, T; 
One Sangamo .002-mf. 

denser unit, C5-C13; 
One Aerovox .001-mf. fixed condenser, (3: 
One Sangamo .006- —— fixed condenser, (10; 
One Aerovox 25-mf., 25-volt dry electrolytic 

condenser, C11; 
Two Electrad 50,000-ohm “Super-Tonatrols, 

R1-R2; 

Two Electrad 

R6-R9; 

One Electrad 500-ohm wire-wound grid re- 
sistor, R3; 
Two Durham 1,-meg. 

R5; 


“Model 


“Model 


80 mmf. 


double fixed con- 


20-ohm V-type resistors, 


l-watt resistors, R4- 
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This diagram, showing the 

effective amplification of 

the Superregenode's audio 

circutt, which gives a 

margin of power for auto- 

matic control to overcome 
fading. 
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Wiring and Operation 

The filaments are wired in first, running 
the twisted leads under the chassis. All 
other leads are run in the most direct man- 
ner, depending upon the design of the parts 
used, and their placement. The center- 
tapped resistor R6 is soldered to socket 
V4, and the resistors R3, R4, R5, R7 are 
soldered to their respective terminals, be- 
coming self-supporting. 

Little more need be said; as the illustra- 
tions show the simplicity of the whole de- 
sign and wiring. 

The leads to the plug-in R. F. coils should 
he left just long enough so that the metal 
cover can be removed to replace tubes, when 
required. Do not depend upon the metallic 
connection between shields at this point for 
grounding. Run wires to all grounded parts, 
especially between tuning coils and con- 
densers. 

Hum and other local disturbances seem 
low in comparison with the signal level, and 
the high signal-noise ratio is an excellent 
condition in a short-wave receiver. 


One Electrad 400-ohm wire-wound grid re- 
sistor, R7; 

One Electrad “R 71” 
divider, R8; 

One Carter battery switch; 

One Acme 30-ke. I. F. transformer or 
pe leg? a e preceding article for other 
options), 

Four Pilo’ 
V3-V4; 

One Yazley 7-wire cable, 3-4-5-6-7-8; 

Two Eby lettered binding posts, 1 and 2; 

One output connection block, 9-10; 

One aluminum cabinet 7 x 9 x 18 x 3/32-in 
thick; 
Miscellaneous 

screen-grid clips; 

ers, wire, etc.). 
Data for the coils L1 and L2 
given in the August issue of Rapro-Crart: 
this and the articles on short-wave coils 
which have appeared in recent issues ma) 
be consulted by the constructor. The widest 
option, of course, is open to him. The coil 
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densers of very small capacity and larger 
inductances) to spread the tuning over the 
bands below 40 meters; with proper 
regulation of the suppressor - frequency, 
extraordinary results may be obtained—as 
other experimenters with this circuit have 
reported to the author. 


and, 


Optional Oscillator Design 

While three methods of constructing the 
oscillator circuit, used to generate the sup- 
pressor-frequency, were given in the original 
article, a large proportion of the letters 
received by the author are complaints from 
constructors that they could not purchase 
the 30-ke. Acme transformer specified, and 
are unwilling to accept the other suggestions. 

Another alternative is therefore 
here. Take a Silver-Marshall “130 
form (1 inch in diameter, 214 


given 
T” coil 
inches long, 
with 98 threads in the winding space) and 
wind on it 630 turns, in seven layers, of 
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No, 32 D. C. C. wire, for the secondary or 
grid coil. Over this, at the lower end, the 
pickup coil L3 is wound—100 turns of No. 
38 enamelled wire. Do not bank-wind. 

The tickler or plate coil is 300 turns of 
No. 38 enamelled, wound into the small slot 
which is cut into the base of the coil form 
for the purpose. The form is made to plug 
into a regular UY socket, for ease in con- 
nection. 

With a shunt capacity of .001-mf., the 
secondary will then tune to about 45 kilo- 
cycles, suitable to an ultra-short wavelength; 
and higher capacities will lower the fre- 
quency in proportion to the square roots of 
their value—as indicated in the table, which 
was made for a transformer of much higher 
inductance. For the coil just described, the 
capacities needed will be in the order of 
Ol-mf. at 20 meters; .05 at 40, and 0.2 at 
80 meters. 


The R. T. A. Set Analyzer 


(Continued from page 213) 


Control-grid bias or “C” voltage is deter- 
mined by moving the selector switch to the 
position marked “Grid,” and pressing the 
voltmeter push-button labeled “300.” If the 
reading is less than 30, the button marked 
“30” is pressed so that a more accurate read- 
ing may be obtained. If the “C” bias is too 
high, it may be due, in general, to a ground- 
ed grid connection, an open grid circuit, or 
shorted bypass condenser. If the “C™ bias 
is too low, this may be due to an exhausted 
“C” battery, a defective grid-bias resistor, 
wrong line-voltage, or a defective tube, in 
most cases. 

If the tube under test is of the 5-prong 
type, then the cathode is the next circuit to 
be checked, by turning the selector switch 
to the position marked “cathode.” The volt- 
meter button marked “30” is pressed, and 
the reading taken on the lower scale. If the 
reading is materially different from the 
specified value, it is evident that the biasing 
resistor is shorted, either partially or com- 
pletely. A break may also be somewhere in 
the circuit. 


Screen-Grid Tube Tests 

In the case of screen-grid tubes, two other 
tests must be made; while a few changes are 
necessary. The tube is inserted into the 5- 
prong socket, and the control-grid at the top 
of the tube is connected (by means of the 
special cord that is provided) to the metal 
tip jack marked “Grid.” The tip jack 
marked “Grid Lead” is connected by means 
of a wire to the connection in the set which 
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Fig. 2 


¢ external connections of the set 



































T analycer, 


through the jacks, permit continuity, resistance 
and 


capacity tests. 





was formerly made to the control-grid on 
the tube. 

The first of t.vo tests is the bias on the 
control-grid, which is obtained by turning 
the selector switch to the position marked 
“S.G.C.V.,” and pressing the voltmeter but- 
ton. (Always press the button labeled “300” 
first, to make sure that the reading does not 
exceed 30.) When this has been done, the 
other button can be used and the bias read 
on the lower scale. If the value indicated is 
not correct, the trouble will be due, ordi- 
narily, to a defective grid-bias resistor, a 
defective tube, a grounded connection, or a 
shorted condenser. 

Second, the voltage applied to the screen- 
grid is checked by turning the selector switch 
to the position marked “Screen-Grid” and 
pressing voltmeter button “300.” If the indi- 
cated value is not correct, a thorough check- 
up should be made. 

This completes the analysis of the first 
R. F. tube socket; if everything is found as 
it should be, the tube is returned to the 
socket and the same tests repeated with the 
succeeding tubes. 

Of course, there are a number of faults 
which cannot be uncovered in the above 
analysis, such as an open center-tapped re- 
sistor, defective detector tube, wrong speaker 
connections, defective output transformer, 
poor speaker, shorted variable condenser, 
poor grid leak, open by-pass condenser, 
microphonic tubes, defective grid resistors, 
or a poor ground connection. These, how- 
ever, can generally be located by the use 
of the continuity tester which will be de- 
scribed later. 

DO NOT under any circumstances make 
the mistake of inserting the analyzer plug 
into a rectifier tube socket, or the D. C. volt- 
meter will be damaged. To determine 
whether the rectifier tube is in good condi- 
tion, the plate voltage on the last audio tube 
should be measured. If the plate voltage is 
normal, the rectifier is evidently in good 
condition. However, if the plate voltage is 
low, the rectifier in use should be replaced 
with a new tube known to be good. If, upon 
placing a new tube in the rectifier socket, 
the voltages rise to their normal value, it is 


an indication that the first rectifier was 
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The Crosley 
PLAYBOY 


N exquisitely designed all wood table or mantle 
model, 17 inches high, housing the new Cros- 
ley 8-tube push-pull Pentede output, Variable 

u, Superheterodyne chassis with latest type Crosley 
full floating moving coil dynamic speaker. Incor- 
porates all the new Crosley features. Never before 
so much superlative radio performance at so low 
a price. 

All of the beautiful new Crosley cabinets shown here 
incorporate the entirely new Crosley Superhetero- 
dyne radio receiver which embodies sensational new 
features, many of them exclusively Crosley. Two 
five-element Pentode output tubes connected in push- 
pull; two Variable Mu tubes; continuous (stepless) 
variable static and tone control; illuminated huirline 
shadow dial with vernier drive; combined volume 
control and on-off switch; full floating moving coil 
dynamic speaker. Features such as these have never 
before been offered in radio receivers at anything like 
the low prices shown here. See your Crosley dealer 
today—hear the wonderful performance of these out- 
standing sets—know the rare values they represent. 





The Crosley CHEERIO 


A forty-inch console of unusually attractive 

design housing the new Crosley 8-tube push- 

pull Pentode, Variable Mu, Superhetero 
dyne chassis and newest 

~ .00 Crosley full floating mov 
ing coil dynamic speaker 

— : 
ivery new Crosley fea- 


an - hp ture is incorporated. 
u 





The Crosley MERR YMAKER 
A truly magnificent cabinet of rare beauty, 
forty inches high, housing the new Crosley 
8-tube push-pull Pentode, Variable Mu, | 
Superheterodyne chassis 00 | 
ditorium size full float- . 

ing moving coil dynamic 


plus the new Crosley Au- $ 
speaker. Complete With 
Tubes 





The Crosley ANNOUNCER 


One of the most beautiful of all door console 
models. Stands forty-two inches high. In 
= ee the new Crosley 8-tube push 
pull Pentode, Variable Mu, Superheterod yne 
chassis plus the new type Cros- 
ley Auditorium size full float- 
ing moving coil dynamic 
speaker. 
$ -00 
— 


Complete With Tubes 


The Crosley PLAYTIME 


Here it is! A dream come true! A grandfather 
type A. C. electric hall clock incorporating the 
new Crosley 8-tube push-pull Pentode, Variable 
Mu, Superheterod yne radio receiver and Crosley 
Auditorium size full float- 

ing moving coil dynamic ~ .00 
speaker. One connection 

to the house current oper- 
ates both clock and radio. 
Western prices slightly higher. 








Complete With 
Fubes 


The Crosley Radio Corporation 
POWEL CROSLEY, Jr., President 
Home of “‘the Nation’s Station” —WLW 


CINCINNATI 


YOU'RE THERE WITH A CROSLEY 
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“CHI-RAD” 


Full Information and Best Prices 


on the 
New S-M 726 SW 


Short and Long Wave Receiver 


New Nationa, AC 5 SW 
Using 235 and 245 Tubes 
Can Be Had By Writing to Us 
National Distribuors 


MERSHON CONDENSERS 
Full Line in Stock 


Supplies of All Kinds for 

Short Wave Experimenters 
Cuicaco Rapio Apparatus Co. 
415 So. Dearborn St., Chicago, III. 
Est. 1921 Dept. CF-10 
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AUT O Long Distance 


; Receiver 

Amazing LowPrice! ~ 
Quality Performance . 
Six tube triple screen-grid \ 
using 3-224, 2-227, and 

-245 Re er tube. Easy 
to install, Will fit any car. 
Single dial control. We 
guarantee that this set = 
will pull in stations within a Tadius 
of 1,000 miles and that it will de- 
liver the volume and tone qualities of 
an electric set, or your money refunded. 

PRICE OF SET ONLY $20.00 . 

Price Complete, including tubes, batteries, dy- 
namic speaker and suppressors. all ready to install 
and use, $39.50. Send $5.00 deposit with order, 
balance C.O.D. On foreign orders remittance in 
full required. Ley 4 TODAY. 


. HOODWIN Co. 
4240 Lincoln Avenue, Dept. K-150 Chicago, Iilinols 








Radio’s Greatest Service Manual 


is now in the process of preparation. Be 
sure to read the announcement on pages 
232 and 233 and learn about the many new 
things that are to be incorporated in the 
1932. OFFICIAL RADIO’ SERVICE 
MANUAL, 
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defective and should be replaced. If the 
voltages do not rise, the trouble is undoubt- 
edly due to some cause other than the recti- 
fying tube. 

The “Grid Test” 

The real value of a tube as an amplifier 
is not given by the amount of plate current 
flowing, but by the amount of change in 
plate current caused by a given change in 
grid voltage. For this purpose, it is com- 
mon practice to observe the plate current 
under operating conditions, and then make 
the grid more positive by reducing the nega- 
tive “C” bias. ‘This is known as the “grid 
test.” The plate current will increase, and 
the amount of increase determines the qual- 
ity of the tube. 

The “Grid Test” is applied by throwing 
the upper switch, first to “Normal” and then 
to “Grid Test”; and taking the difference 
of the readings. Screen-grid tubes are 
tested with the control-grid cord in the 
“Grid” and “Grid Test” jacks, respectively. 

The above discussion explains the use of 
the analyzer when the chassis of the radio is 
in the cabinet. By the use of the red and 
black jacks on the lower edge of the analyzer 
panel, the D. C. meter and the A. C. meter 
may be used externally. ‘To test batteries, 
a wire from the negative of the battery is 
placed into the black jack marked “—.”) A 
wire from the positive side of the battery 
is placed into the red jack marked “300.” 
First press the “300” voltmeter button and, 
if the voltage of the battery is less than 30, 
the “30” push-button. To measure _line- 
voltage, wires from the A. C. power line are 
connected into the “—” black jack and the 
red jack “140.” The voltage is read on the 
140-volt scale of the A. C. meter. To use 
the 0-10-volt scale on the A. C. meter, wires 
are placed into the black “+” and the red 
“—” 

External Measurements 

A continuity tester for the location of 
open resistors, shorted condensers, poorly 
soldered connections, ete., is available simply 
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TABLE I 
Ohms Reading 
Res. Mills. 
25 5.3 
30 1.8 
35 4.3 
oi 4.0 
13.0 45 3.6 
12.9 50 2.6 
12.0 75 2.2 
11.5 100 1.6 
94 200 
7.8 300 
6.8 £00 
6.0 500 


Reading 
Mills. 
14.0 
13.8 
13.5 
13.3 


Ohms 
Res. 
600 
700 
SiH) 
900 
1000 
1500 
2000 
2500 
3000 
£000 
5000 
100000 
15 Mills. indicates no resistance in circuit 
0 Mills. indicates very 
open circuit. 


high resistance or 





by plugging two wires into the two black 
jacks on the right side of the analyzer (as 
indicated in outline in Fig. 2). 

By referring to Table I, the resistance 
of the circuit in ohms can quickly be found. 
For example, if the meter pointer indicates 
2.6-milliamps, the circuit under test has a 
resistance of 1500 ohms. Any resistor be- 
tween the value of 25 ohms and 5000 ohms 
can quickly be tested in this manner. 

When it is desired to test batteries or 
power supplies, the separate connections to 
the D. C. voltmeter are made across ter- 
minals D. 

In testing condenser capacities, B and C 
are connected to the unit under test, and 110 
volts A. C. is impressed on F; the capacity 
is then found from Table II. If the con- 
denser is found to have more than four 
microfarads capacity, terminals F are then 
put under 5 volts A. C., and the values are 
found from Table III. The necessary volt- 
age can usually be obtained from a receiver. 

If the condenser gives a full voltage read- 
ing, it is evidently shorted, and should be 
replaced. However, electrolytic condensers 
cannot be tested with alt@rnating current; 
because they are designed for a D. C. volt- 
age of constant polarity. 

The components of the analyzer, in addi- 
tion to its carrying case and engraved panel 
with the three meters and their resistors, 
are: a 5-wire cable, with plug; adapter plug; 
UX and UY tube sockets; the bi-polar 6- 
point selector switch, with knob; one 2-ter- 
minal and two 3-terminal toggle switches; 
two push buttons; three metal, three rei- 
top and four black-top tip jacks; an 8-inch 
screen-grid test cord, seven soldering lugs 
and the other small hardware—wire, screws, 
nuts and bolts. 





TABLE II 
110-volt 
Meter A.C. Test 
Reading Capacity 
Volts Mf. 


TABLE III 


5-volt 
A.C. Test 
“olts Mf. 


5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
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Modernizing the “133A” Set Analyzer | 
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(Continued from page 211) 


Five Varley “No. 740" Jr. jack switches for 
“Ame” “3 V¥,” “15 V,” “0 VV” AX. 
and “Cathode” volts; 

One Yarley “No. 745” Jr. jack switch, for 
reversing meter; 

One Yazley “No. 
screen-grids ; 

One Durham 50,000-ohm “Precision” wire- 
wound resistor, and DeJur mounting. 
There is plenty of room in the case for 

the necessary adapters and test leads. The 

hinges were taken apart; and part of one 
half of each was sawed off and fitted in 
such a manner that the cover can be re- 


730” Jr. jack switch for 


moved by merely slipping the hinges from 
the pins. The case 1 employ was used be- 
cause it was on hand, and the constructor 
has the option of other arrangements. I 
believe that the oscillator and output meter 
are more conveniently used when made up 
as separate units; so I did not incorporate 
them in this apparatus. 

None of the resistors used in the original 
analyzer were changed. Their values, as 
shown, are: R1, 5,000 ohms; R2, 5,000; R3, 
200,000; R4, 200,000; R5; 100,000; R6, 
$5,000; Ri, 27.78; R8, 2.52; R9, 200 (ap- 
proximately). 
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original analyzer circuit is shown in the light, broken-line panel below; Mr. Heiser's 
additions above; and the detail of the adapter plugs at the upper left. 








— building, test- 
ing and repairing 
radio sets “S 


RITTEN by two widely known radio engineers, 

these three books cover every phase of building, 
repairing and “trouble-shooting” on modern receiving 
sets. The Library is up-to-the-minute in every respect 
and is based on the latest 1931 developments in th 
design and manufacture of equipment 
_ The books include short-wave receivers and tele- 
vision, 


Radio 
Construction 
Library 


(1931 EDITION) 
By JAMES A. MOYER and 
JOHN F. WOSTREL 


Three Volumes — 993 Pages, 6x9 
561 Illustrations 


VOLUME |: presents the fuhdamental principles of 
radio so clearly and simply that anyone of average 
training will be able to read, uriderstand and app), 
them. In one chapter alone, it gives actual workine 
drawings and lists of materials for the construction 
of eight typical sets. 


VOLUME II: fully discusses all of the elementar 
principles of radio construction and repair. An ex- 
planation of the necessary steps for ‘“trouble- 
shooting,” repairing, servicing and constructing radio 
sets successfully. Practical data is also given on 
antenna systems, battery eliminators, loud speakers, 
chargers, etc. 


VOLUME Ill: covers the essential principles under- 
lying the operation of vacuum tubes in as non- 
technical a manner as is consistent with accuracy. 
It discusses the construction, action, reactivation, 
testing and use of vacuum tubes; and an interesting 
section is devoted to remote control of industrial 
processes; and precision measurements. 


EXAMINE these books for 10 days FREE 


This Library is not only a thorough home-study 
course, but a handy means of reference for the more 
experienced radio experimenter, repair man, and radio 
shop-owner. To these men, as well as to those who 
desire to advance in the radio profession, this offer 
of a 10 days’ Free Examination is made. 


Simply clip, fill in, and mail this coupon 





ees Vic GRAW-HILL 
FREE EXAMINATION COUPON 


McGRAW-HILL BOOK COMPANY, INC., l 
370 Seventh Avenue, New York. 


Gentlemen:—Send me the new RADIO CONSTRUC- | 
TION LIBRARY, all charges prepaid, for 10 days’ 


Free Examination If satisfactory I will send $1 50 | 
in 10 days, and $2.00 a month until $7.50 has been 
paid If not wanted I will return the set at your | 
expense 


City and Btate ...cccccccccccccccccccccccccccccccces | 
Position 

Name of Company RC-10-31 1 
(WRITE PLAINLY AND FILL IN ALL LINES) | 


femme meee ee 


——— — — YH 





A new radio thrill for you! Listen in DIRECT to London, 
Paris, Berlin, Buenos Aires and other broadeasting stations 
throughout the world via short waves Enjoy unique for- 
eign programs from strange lands Your ordinary receiver 
cannot tune in these low wave stations WORLD-WIDE 
RECEIVER gets 14 to 550 meter stations with surprising 
clarity. SEND NO MONEY! Just write your name and 
address on a posteard and ask us to send you this won- 
derful guaranteed short wave set Pay postman $6.45 plus 
a small delivery charge All orders West of the Rockies 
must be accompanied by $1.00 deposit Price in foreign 


countries, $7.75 delivered. Order today! 


NEW RADIO BARGAINS 


Low Power Transmitter adaptable for phone or code. 
With plug-in coils 


B Eliminator, Kone Dry with 280 tube, 180 vide, 
will operate up to ten tube set, fully guaranteed... 6.75 


AC—A B C Power Packs, completely assembled 8.75 


Tubes: UX type, 30-day replacement guarantee, No. 210, 
$2.25; No. 250, $2.45; No. 281, $1.85; No. 245, .25; 
No. 224, $1 25; No. 227, 75e; No. 226, 65¢e; No. 171, 75¢ 


international Microphone, two button for publie address 
system and transmitters, speech or music $9. 


WRITE FOR BARGAIN CATALOG 
CHAS. HOODWIN CO. 


4240 «Lincoln Ave., Dept. K-15, CHICAGO 





——New! Clarostat— 
Replacement 
Volume Controls 


With new style 

built-in switch 

mechanism en- 

closed in a bakelite 
case. 


Write for literature 


CLAROSTAT MFG. CO., INC. 
285 North 6th St. Brooklyn, N. Y. 


——SERVICE MEN: 


To advertise our CLUB we will send a 
booklet containing 65 technical questions 
and answers to service men FREE. This 
gift is made possible through the courtesy 
of “RADIO” the National Trade Magazine. 
Your acceptance of this booklet will place 
you under no obligations whatever. These 
QUESTIONS and ANSWERS may help you 
in the forthcoming examinations for Service 
Men and may also help you solve many 
of your daily technical problems. Rush your 
request in to-day, the supply is limited. 
Your name and address on a post card will do. 


UNIVERSAL 
SUBSCRIPTION CLUB 
1109 Erie Blvd. Sandusky, Ohio 


























| are shown in the illustration of the 
| An automatic stop is provided on the turn- 











The Fourth Supplement to the 
OFFICIAL RADIO 
SERVICE MANUAL 
Is Ready 
Details on Page 242 














New | ! For “AUTO Radio 


Types te Fit All Makes of Cars 


LYNCH =. 


Spark Plug and Distributer Suppressors 
Metallized Principle | dability and 
Leng Life. Write for pe Catalog CS 


LYNCH MFG. CO., Inc., 1775 Broadway, N. Y. City 
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The Latest Radio Appliances 


(Continued from page 205) 


RADIO-PHONO. MIDGET 

OR the great number of people whose 

living quarters cannot be considered com- 
modious, or whose facilities for operation 
of a radio set are limited (as in rest-rooms, 
small tea-rooms, camps, ete.), considerable 
interest will be felt in a new midget type, 
represented by the Cardinal “Model 70” 
Radio-Phonograph, which is illustrated in 
Fig. EK. A schematic circuit of the chassis 
is shown in Fig. 2; the field coil of the 
dynamic reproducer constitutes the filter 
choke. 

This 7-tube radio set comprising three 
"24's, a “27, a °45, and an ‘80 rectifier, has 
been engineered into an extremely small 














Fig. E 
the radio-phonoaraph midget arrives 
; it is surmounted by an electric phono- 
graph, the turntable and pickup of which 
cabinet. 


space 


table. This instrument carries the euphoni- 
ous slogan; “The latest songbird of the air.” 











The spark plug contains its own resistor, for 
the purpose of suppressing ignition interference 


RADIO SPARK PLUG 

MPLOYING resistors in the distributor 
E and spark-plug leads of the car, as a 
means of reducing interference’ in = ai 
automotive radio receiver, has been a stand- 
ard procedure; but it seems that in ringing 
out the old and ringing in the new we must 
present a resistor kit which, by including 
within its spark plugs the requisite resistors 
(as shown in Fig. F, which illustrates the 
new plug), bids fair to become the new 
standard in methods of ignition interfer- 
ence suppression. Both the kit, which in- 
cludes four “radio spark plugs” and ont 
“distributor suppressor unit,” and the indi- 
vidual plugs, are manufactured by the \( 
Spark Plug Company. The resistor is her- 
metically inside the plug in one 
instance, and inside the unit in the other. 

It is of value to note that the makers 
engineering department has run tests which 
indicate that the total resistance used for 
interference suppression (which includes the 
resistance within the distributor suppressor 
and one radio spark gap) should not exceed 
30,000 to 40,000 ohms. Oscillograph tests 
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The circuit of the Cardinal “Model 70” 
is followed for compactness of components. 


combination illustrated above. 


Standard midget practice 


(The biasing resistor of V4 is given as both 50.001 
and 3,000 ohms on the manufacturer's diagram; but the latter value 


seems more probable.) 
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have shown that this value is quite adequate 
tv damp out the frequencies of radio wave- 
length which cause all the rumpus; while 
higher values cause erratic operation of the 
motor. The spark-gap spacing, with recom- 
mended figures given above, is then about 
020- to .025-in. 


NEW BINDING POSTS 

T HAS been some time since manu- 

facturers ventured to suggest that the 
hinding post might be more effective in some 
more modern form. Now, all at once, two 
manufacturers announce improvements in 
ihis important device. 

In Fig. 3 at A is illustrated the com- 























Fig. 3 
Two types of improved binding posts for antenna 
and ground connections 
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bination binding post manufactured by the 
Alden Products Co.; its features are given 
below. 

Wire of small “magnet” size to large 
“antenna” diameter will fit the post, which 
fastens to the chassis or panel by means of 
an eyelet or screw. The wire retaining clip 
is extended to provide room for soldered 
connections, and the knurled bakelite tops 
are non-removable. The unit shown is par- 
ticularly designed so that the antenna post, 
when mounted on the same strip with the 
ground post, will not short to the chassis, on 
which the ground post automatically will 
ground. 

The “Cinch” push-button binding post 
“No. 70,” illustrated at B is a product 
of the Cinch Mfg. Co. You push the button, 
insert the wire, and release the button—the 
wire is connected. These posts are provided 
with soldering lugs and have engraved 
bakelite tops. The model illustrated is de- 
signed for antenna and ground connection; 
and therefore is arranged to connect the 
ground lead automatically to the chassis 
when the post is mounted. 


The Eighteen-Mile Horn 


(Continued from page 203) 


air unit to be controlled, a two-stage ampli- 
fier with °50-type tubes, in push-pull, fur- 
nishes ample power. For the heavy-duty 
tests, however, eight reproducers were used 
at once. For this purpose, a special am- 
plifier was constructed, using a ’24, a "45 
and two 545s (50-watt type), fed from two 
mercury rectifiers of the 566 type. The 
amplifier operated from a standard 110-volt 
60-cycle power supply; its output circuit 
was designed to operate as many as ten 
compressed-air units; each adding a thou- 
sand times the volume originally delivered 
from the output of the amplifier. 


Control of the Horn 

A control panel also was provided, for 
switching from microphone to electric pho- 
nograph; and also permitting any or all 
of the compressed-air units to be thrown 
on or off, as desired. 

The amplifier, to withstand transporta- 
tion from one ship to another, had to be de- 
signed with a view to portability; as well 
as to withstand the terrific shocks caused 











Interior view of the unit; the outlet tube cov- 
ers the butterfly valve. At its left is the 
motor of the speaker which moves the valve. 


by gunfire on board the ship during prac- 
tice. 

A special Amplion “transverse-current” 
microphone was used during the many tests; 
this type is extremely efficient, and char- 
acterized by an entire absence of back- 
ground noise; though it is very sensitive, 
and the speaker need not talk directly into 
it. (For the Lakehurst experiments, the 
microphone was mounted on the speaker's 
chest, below his chin, and held in place by 
straps around the shoulders; the speaker’s 
hands were thus left free, and his vision 
and breath unobstructed. ‘This assembly 
was also worked out by Mr. Cromwell.) The 
microphone is specially designed for heavy 
duty and rough handling; it is built into 
a water- and moisture-proof housing of 
cast bakelite and aluminum. 

At Lakehurst, the apparatus was installed 
on top of the great dirigible hangar; by 
the use of long flexible cable, the officer 
using the microphone was able to move 
about, and give directions to the Los 
Angeles. The great aircraft followed his 
directions with uncanny obedience, moving 
to the right, left, or turning, in accordance 
with the giant voice from below. Com- 
munication from the dirigible back to the 
hangar was kept up by radio, 


STORING UP A CHARGE 

HE latest development in German elec- 

trostatic speakers, says Amateur Wire- 
less, is to make the diaphragm carry a 
permanent charge of electricity, so that the 
use of any outside biasing voltage becomes 
unnecessary. It has been found that if a 
strong electric field is applied to certain 
kinds of wax when melted, the wax will re- 
tain the charge as it solidifies. The result 
is called an “electret,”’ and may be consid- 
ered as the electrical counterpart of a 
permanent magnet. 
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Leaves From Service 


Men’s Note Books 


(Continued from page 220) 


honest with I believe that after all 


my work it was worse than ever. 


you, 


At last I conceived the bright idea of 
moving the regenerative coil (in the de- 
tector circuit) a short distance from its 
mounting by the use of several cardboard 


and, at last, I ascertained the 
happy medium between oscillation and loss 
of sensitivity. 

The variable condensers on the “R21” 
and other R. C. A. sets are very fine for 
obtaining maximum = sensitivity and real 
aligning; inasmuch as they have on the 
rotor split outside plates which can be 
bent just as you want. You can 
your condensers match at every 
the dial. 

Again, I was called on a service 


washers 


have 
degree of 


job by 
a customer who had just purchased a new 
Radiola “46," which would not produce 
any signals whatsoever. In my hurry I 
forgot that I was out of 24s; and I arrived 
at the customer’s home to find a ’24 tube 
with a short from screen-grid to filament. 
An odd short, isn’t it? To give him opera- 
tion for the evening, I replaced the tubes 
in their respective sockets, except that for 
the first stage which I left vacant. I con- 
nected the aerial to the control-grid cap 
of the second R. F. tube. This is not a 
good idea for operation, for any length of 
time; the voltage runs a little higher when 
one tube is removed, no matter how well 
the filament transformer is designed. Re- 
sistances in the circuit play funny pranks. 

On a call to check interference in an 


“R80,” I found a °24 tube with elements 
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that shorted at times. Walking across thie 
floor would start it, and it seemed to keep 
up the noise for a considerable period of 
time. The cause of this noise was not 4s 
easy to discern as it sounds; and I believe 
that a Service Man should tap the tubes 
as a first test for interference in this type 
of set. 


Testing Equipment 
(Continued from page 211) 


resulted in the method shown; it can be in- 
corporated in many set testers by 
one binding post to the existing circuit 
The writer used two positions on his Weston 
bi-polar switch, instead of D.P.- 
D.T. switch. 

To operate it, close the meter switch on 
the low side, and adjust the current to one 
milliampere. Then, if the unknown resistor 


vdding 


adding a 


Rx is of high value, switch the meter to 
the high side, and connect Rx across H 


and C (as at B). The higher the resist- 
ance, the less will be the current indicated 
by the meter, as is well known. 

If Rx has a low value, 
on low, and connect Rx terminals 
L and C (as at C). The meter reading will 
be low in proportion as the value of Rx 


leave the 


across 


meter 


is low; for Rx is a shunt around the meter. 
Calibration, by means of Ohm's Law, is 
performed in the usual way; the low scale 


should be calibrated with known resistanc 
values, since the internal resistance of the 
meter must be taken into consideration. 
(This is the same as the circuit illustrated 
on page 564 of Rapto-Crarr for May, 1930, 
with a table of readings for an 0-5 milliam- 
meter. Mr. Kitchin’s 
use of a_ switch, 
ciated by other 


suggestion for the 
however, may be appre- 
Service Men.—Lditor.) 





The Stenode Circuit—A Discussion 


(Continued from page 227) 


of 1001 ke. In 2/10ths of a second the 


1000-ke. frequency will have 63% faded 
out, while the 1001 ke. frequency will have 
risen to 63% of its final value—which is 


assumed to be the same as before for the 


1000 ke. This means that it takes the same 
time to change frequency in the circuit 
as it does to change amplitude. The fre- 


quency-modulated circuit is therefore no 
exception to the rule that, no matter what 
the form of analysis, “all will finally bring 
us to the same point.” 

Because the frequency-modulated circuit 
cannot be resolved into sidebands, any more 
than the D.C. circuit can, we do not there- 
fore make the error of assuming that the 
frequency-modulated circuit can pass an un- 
limited frequency of modulation on a nar- 
row band; for the resistance necessary, to 
reduce the time constant to any given value, 
also decreases the selectivity to a point 
where, if there were frequencies outside the 
frequency-modulated band, they would be 
admitted. A given fidelity requires the same 
selectivity, therefore; whether on the fre- 
quency-modulated Stenode or the amplitude- 
modulated neutrodyne. The time constant 


not only determines the fidelity of all cir- 
cuits, but particularly determines the selec- 
tivity also of the special tuned A.C. 

Now joker in the deck—the 
compensated audio amplifier; this is 
pensated only in part. When compensated 
to where it will give the same fidelity over 
all to the receiver, it will compensate the 
interference, if any, along with the higher 
audio frequencies; because they all lie in 
the same region and therefore are sup- 
pressed equally and naturally have to be 
compensated equally. 


circuit 
comes the 


conl- 


Since most of the energy of speech ind 


music lies in the region below 500 cycles, 
while the intelligibility lies mostly above 
this value, if the Stenode is selective to 


2000 cycles it may pass a fairly respect ible 
audio output; and 2000 cycles of selectivity 
is an enormous improvement over the usu il 
10,000 or more that is encountered. How- 
ever, if the Stenode is compensated to « 
point where it will give a flat response from 
60 to 5000 cycles, then tests with inter- 
ference less than 5000 cycles away from the 
carrier must fail; just as they would with 
a neutrodyne of equal fidelity. 
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The only advantage of the Stenode, there- 
fore, lies in those fields where modulation 
rates Of 1000 cycles or less are all that it 
is required to pass. It may be made so 
much more selective than the ordinary re- 
ceiver that it may be used on these narrow 
bands; but it is of no advantage on the 
broadcast band except for those who do not 
mind trading the higher frequencies for 
freedom from interference. If such “tubby’ 
reception is not objectionable, the Stenode 
will find a commercial development. 

Thus, while it is not denied that the 
selectivity of the Stenode is revolutionary, 
it is proven that for equal fidelity it is no 
better than any other receiver. 

Verne V. Gunsouiey, Consultant, 

116 South Fourth St., Minneapolis, Minn. 


A REPLY 
Editor, Rapio-Crart: 

I have read Mr. Gunsolley’s letter with 
great interest. Summarized, it may be 
said to consist of the following statements: 

(1) That the theory of what happens in 
a feebly-damped circuit is clearly under- 
stood. 

(2) That fidelity and selectivity are so 
interrelated that one cannot have both. 

(3) That the Stenode is a_ frequency- 
modulated circuit. 

(4) That a_ given fidelity requires the 
same selectivity in the Stenode as in any 
other circuit. 

(5) That compensated audio amplification 
is compensated only in part. 

(6) That “if the Stenode is compensated 
to a point where it will give a flat response 
from 60 to 5,000 cycles, then tests with in- 
terference less than 5,000 cycles away from 
the carrier must fail; just as they would 
with a neutrodyne of equal fidelity.” 

Finally, Mr. Gunsolley states that “it is 
proven that for equal fidelity the Stenode is 
no better than any other receiver.” 

These arguments are, of course, precisely 
those put forward by all scientists and radio 
engineers prior to the advent of the Sten- 
ode. Statement No. 1, however, can be con- 
tradicted right away. What happens in a 
feebly-damped circuit is by no means fully 
understood, and Dr. Robinson was the first 
to point out the great difference that exists 
between the phenomena in a highly-damped 
and those in a feebly-damped circuit. This 
is being studied by scientists all over the 
world. Furthermore, the effects in the de- 
tector circuit are only just beginning to be 
understood; and I would refer your cor- 
respondent to a letter in Wireless World, 
the well-known English technical publica- 
tion, dated the 17th of June, and signed by 
Professor E. V. Appleton, of the Wheat- 
stone Laboratory, Kings College, London. 
Professor Appleton is, as you know, a radio 
scientist of international reputation. Speak- 
ing of certain detector effects, he says: 

“We believe that this demodulation effect, 
together with another effect not usually ap- 
preciated, play a very important part in 
the remarkable behavior of such highly se- 
lective receivers as the Stenode Radiostat 
invented by Dr. J. Robinson.” 

Statement No. 2 (i.e. that fidelity and 
selectivity cannot co-exist) has been com- 
pletely disproved by the numerous demon- 
Strations of the Stenode given in Europe 
and in this country. It is rather late in the 
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day for your correspondent to make state- 
ments of this kind; and we are quite will- 
ing to demonstrate to him in our Labora- 
tory several Stenode receivers having a 
faithful reproduction of all tones up to 
5,000 cycles and more, with a_ selectivity 
many times greater than the most selective 
receiver on the American market, regard- 
less of the tone of that receiver. I am 
afraid this is one more case where, since 
the facts do not fit the theory, the theory 
must be altered. Such fidelity and selec- 
tivity have, of course, already been demon- 
strated to the technical staff of Rapio-Crarr. 

Statement No. 3, that the Stenode is a 
frequency-modulated circuit, is erroneous. 
No statement to this effect has ever been 
made by Dr. Robinson or his associates, 
nor has any proof been brought forward 
by any other organization that this is the 
case, 

Statement No. 4 is an assertion, the fals- 
sity of which is demonstrated and has been 
demonstrated, many times, with the Stenode. 
Statement No. 5 is also quite erroneous, and 
I fail to understand why your correspondent 
should state that the compensation is only 
in part. The actual curve of the audio 
amplifier, taken by independent laboratories, 
has been shown by experts on many occa- 
sions. 

In statement No. 6, Mr. Gunsolley is once 
more quite wrong. A demonstration of the 
Stenode, which has been given on numerous 
occasions, is as follows: 

The Stenode is tuned to a broadcast sta- 
tion of high quality. Two local transmit- 
ters designed to be free from frequency 
modulation, with means for modulating up 
to 5,000 cycles, are next set up; the two 
transmitters being adjusted to 5,000 cycles 
on either side of the broadcast transmitter. 
The percentage modulation of the two trans- 
mitters and the field strength at the Stenode 
are adjusted; so that all three stations are 
of equal strength and the same order of 
modulation. The, two local transmitters are 
then modulated with speech and music up 
to 5,000. ‘The Stenode is then tuned to each 
of these stations in turn. 

We will call the center station B, and the 
two side stations A and C, respectively. 
When the Stenode is tuned to Station A 
there is no interference from Stations B 
and C, although the full quality of repro- 
duction is given over the whole scale. The 
Stenode is then tuned between A and B, 
at a point of silence. Next, Station B is 
tuned in with perfect quality, with no in- 
terference from Stations A and C. Next, 
the Stenode is tuned between Stations B 
and C at silence and, finally, it is tuned to 
Station C, without any interference from 
A and B. 

We are fully aware that this demonstra- 
tion is entirely contrary to the older theory, 
according to which the two sets of sidebands 
completely overlap, and it should be quite 
impossible to receive the modulations of 
Station B with fidelity without at the same 
time getting the modulations from Stations 
A and C. 

We should like to have Mr. Gunsolley 
realize that the Stenode has long since 
passed out of the realm of theory; it Is 
no longer a question of theoretical discus- 
sion, but of practical fact. Numerous 
curves showing the selectivity and fidelity 
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of the Stenode have been made, not only 
by ourselves, but also by independent labora- 
tories; while the actual performance of the 
Stenode can be appreciated in five minutes 
by anyone trying it. 

A further demonstration of great im- 
portance is that of eliminating very power- 
ful heterodyne interference, without in any 
way altering the tone quality of reception. 
No other receiver can do this, even to a 
small degree; and indeed, it was thought to 
be, theoretically, impossible until the Sten- 
ode was demonstrated. 

In view of the facts I have stated, and 
which have already been demonstrated to 
Rapio-Crarr, your correspondent’s final 
statement that it is proven that for equal 
fidelity the Stenode is no better than any 
other receiver,’ is entirely erroneous. In 
fact, we are reminded by this letter of the 
old story of the farmer who, on first see- 
ing a giraffe at the zoo, stated that “there 
ain’t no such animal!” 

Percy W. Harris, President, 
The Stenode Corporation of America, 
Hempstead Gardens, L. I., New York. 


Dollars from Your 
Telephone 


(Continued from page 215) 


other advertising or forgets your trade 
name, the chances are they will immediately 
look in the classified section; which empha- 
sizes the importance of having an attractive 
set up, one that will quickly catch the eye. 
A person consulting a telephone directory 
is generally motivated by the type of ad 
which he sees there. The eye is naturally 
attracted to the best and most prominent 
display, and a new-comer will invariably 
say to himself: “There, that looks like a 
good reliable radio man—I’ll just give him 
a ring.” 

Of course, every telephone ad should be 
dignified, contain an attractive illustration. 
and the *phone number should be promi- 
nently featured in large display type, with 
a reproduction of a telephone or of a man 
or a woman talking into a telephone. Every 
telephone directory ad needs certain “action” 
elements in its layout; because there must 
be stored within the ad’s limited space 
enough latent energy to cause the message 
to spring out at the prospective customer 
when he opens the page. This can be best 
accomplished by: 

Using, for prominent portions of the mes- 
sage, distinctive type which conveys the im- 
pression of action, and designs containing 
“action” elements; curved and slanting lines 
usually convey more action than straight 
horizontal lines; 

Illustrate the telephone number by pic- 
tures of a telephone, or animate objects in 
action; preferably something associated with 
your business, which is being advertised. 

In all cases, be sure that the telephone 
number is displayed with outstanding promi- 
nence. 

Several radio dealers of Washington, 
D. C., have taken different means of em- 
phasizing their telephone numbers; some of 
the best of the displays are reproduced in 
this article. 

As the prospective customer turns to the 
classified telephone directory section of ra- 
dio dealers, he immediately finds the most 
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attractive ads and those which naturally 
catch his eye; and he invariably picks those 
phone numbers which are in largest letters, 
while others, less imposing, are ignored 

When the radio dealer circularizes }j 
mailing list, it is also a good plan to make 
a special feature of his telephone number 
A telephone slogan may also be used to 
drive home the advantages of using the 
telephone: such as “As Near As Your 
Telephone”; “Prompt and Efficient Service 
Over the ’Phone”; “Save Worry—Just Ring 
Main 100,” ete. 

Some radio dealers prefer to. select and 
use a trade name which will get them at 
the top of the telephone directory list, such 
as: “Acme,” “Ambassador,” etc. <A_ Jot 
of people, especially newcomers, are looking 
in the telephone book for the name of a 
radio man; and it helps to get more busi- 
ness when he heads the list. 

The radio man who seeks to enlarge the 
scope of his business contacts cannot help 
but see the value of the telephone, not onl) 
as a customer convenience, but as a valuable 
first-aid to business building. 


THE INAUDIBLE JINGLING 

OVING-PICTURE engineers, says the 

Broadcaster and Wireless Retailer, of 
London, “are experimenting with speakers 
that will reproduce frequencies as high as 
12,000 cycles. The highest notes given by 
the new speaker are inaudible. It is said, 
however, that they give realism of the re- 
production of sounds, such as the clink of 
glass and the jingling of coins. The speaker, 
which employs a very small and thin dia- 
phragm, cannot handle low notes; so it is 
used in conjunction with a speaker of the 
usual type.” The opinion is then editori- 
ally expressed, that unwanted noise would 
become much more troublesome. 

There is great difference of opinion as 
to what sounds are superaudible; for that 
is a personal question. However, this item 
is interesting especially as regards the pres- 
ent low audibility of money. 


**Music Box’’ 

(Continued from page 221) 
show normal plate current; otherwise, the 
plate voltages on the R.F. tubes shift or in- 
crease all out of the proportion. Usually, 
high R.F. plate voltage may be reduced by 
decreasing the total value of the “key” re- 
sistor. 

The diagram which I ‘submit here was 
obtained by tracing the wiring of two dif- 
ferent sets, neither complete; I cannot say 
whether it is as wired at the factory. (An 
inquiry directed from this office to the 
manufacturer's successors elicits the state- 
ment that they are not in possession of the 
circuit and data.—Editor.) 

Another service organization here uses 
a similar method, but usually adjusts the 
plate voltage on the ’27s to 90, instead of 
180, as I do. However, the sets on which 
I made my tests supply 440 volts per plate 
of the rectifier; and therefore too high 
a voltage is put on the power tube with but 
90 on the R.F. plates. 

The voltage readings on the set, wired 
as shown, were as follows: R.F. tubes (’27s), 
plate 180, grid 4, cathode 4; detector (°24), 
plate 45, screen-grid 30, cathode 6; power 
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With the 


Radio Service Man’s 


HANDYBOOK 





























HE RADIO SERVICE MAN’S 
I HANDYBOOK contains a tremendous 
amount of authentic material and prac- 
tical information on Modernizing old receiv- 
ers; Servicing obsolete sets; Repairing 
power packs; Construction of test laboratory 
equipment; Vacuum tubes; Set testing with 
analysers and hundreds of other similar 
subjects. Among the contributors are Ber- 
tram M. Freed, Leon L. Adelman, Paul L. 
Welker, Sylvan Harris, C. W. Palmer and 
others. 


The HANDYBOOK enables service men 
to record notes, diagrams and charts on the 
special 40-page section of specially ruled 
sheets included in the book. 

Hundreds of Diagrams, 200 Pages, 
9x12 inches 


Mail Coupon NOW! 


GERNSBACK PUBLICATIONS, Ine. 
98 Park Place, New York, N. Y. 

I enclose herewith check or money order for 
lwo Dollars for which you are to send to 
me, postage prepaid, the Radio Service Man’s 
Handybook. 
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tube (°45), plate 240, grid 10 (the latter 
not a true reading). 

The plate current draws, in milliamperes: 
R.F., 11; detector, no reading; power tube, 
25. 

Although only three adjustments 
needed to secure the correct voltages, many 
things must be taken into consideration. 
The plate voltage of the "45 increases with 
the signal, and so does the grid voltage. 
Tuning the signal out causes the plate volt- 
age to decrease, the grid voltage to de- 
crease, and the plate current to increase: 


are 


during reception of a signal, therefore, ad- 
justment cannot be made. Since the 10,000- 
ohm resistor acts as a bleeder, reducing 
its value causes a general reduction of volt- 
age at all points of the circuit; and moving 
the slider ring, used as the screen-grid tap, 
toward ground reduces the screen voltage. 
All this may be confusing. 

However, begin with the volume control 
off, and no signal tuned in. Reduce the 
value of the 10,000-ohm resistor until the 
maximum plate current of the "45 is about 
30 milliamperes. When this is done, the 
plate voltages will be approximately 
rect throughout. It remains only to make 
slight changes in the value of the 10,000- 
ohm key resistor to find the best operating 
conditions. Whether the resulting R.F. 
plate voltage will be 90 volts, or 180 volts, 
will depend on the total output of the 
rectifier. 

(The condenser C6, shown in dotted lines 
across the output, is an R.F. bypass; this 
may also be placed in the plate cirenit of 
the ‘24. Its value should not be too high, 
or the high notes will suffer. On the other 
hand, other bypasses should not be too low.) 


cor- 


Operating Notes 


(Continued from page 215) 


Data Sheet No. 33, in January, 1931, Rapio- 
Crarr.) 

When these receivers act peculiarly—be- 
come mushy and husky, and then clear up 
if the control-grid cap of the detector is 
touched —test the detector’s screen-grid 
voltage. If there is none, then the 114-meg. 
carbon resistor, mounted under the 
bakelite bracket, is open. This value is not 
very critical, and the substitution of a half- 
or a one-megohm leak will not noticeably 
affect the operation. 

It is advisable to replace these units 
when open, with some standard unit which 
will stand up under the current. It is not 
advisable to short out these open chokes, 


also 


as oscillation will be introduced, on most 
models. 
On the vertically-mounted Victor and 


RCA “48” receivers, only two complaints 
have been noted often. When the volume 
rises and falls with the vibration of the set, 
the volume control will be found at fault; 
grasping the knob and rotating it back, and 
forth will determine this. A new type of 
control is now being supplied for replace- 
ment in these models, and it is important 
that it should be used. 

The other cause of complaint is an open 
secondary on an R. F. coil; invariably at 
the lug where the wire passes through the 
eyelet and is soldered to the lug. This break 
will cause similar rise and fall of volume. 
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Make 
_@ 
Depression 
Pay?! 
Take advantage of the present de- 
mand for repair of old receivers! 
Build strongly for the future, and in- 
crease your business by giving GUAR- 
ANTEED REPAIRS. 


You can do this safely by 
Radio’s Finest Parts— 


POLYMET 
PRODUCTS 


Standard of the Industry 


FOR FILTER BLOCK REPAIRS 
THE POLYMET KIT of 25 UN- 
CASED CONDENSER SECTIONS 
illustrated below—is the most useful 
Kit ever assembled for service work. 
Many capacities and sizes, all in strict 
accordance with R.M.A. ratings. 

Mail the Coupon for special low-price 
introductory offer. It will also bring 


using 


you the new 1931 Polymet Parts Cata- 
log, containing many service helps. 


POLYMET MFG. CORP. 

829 East 134th St. 

New York City. 

Send me your sensationally low-priced in- 
troductory offer on the Polymet Condenser 
Repair Kit. Also include the 1931 
Polymet Radio Parts Catalog, without 
charge. 


new 
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Address 
City 
State 


Mark Proper Square 


[] JopBER [] DEALER 


CJ service MAN [] CUSTOM SET BUILDER 























For 
MICROPHONES 
AMPLIFIERS 


GIANT DYNAMIC 
UNITS 


EXPONENTIAL 
HORNS 


OF 
UNUSUAL VOLUME 
and HIGH QUALITY 


Write 


Transverse 
Current 
Microphones 


AMPLION Propucts CorPORATION 
42 West 21st Street New York City 
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Did This Ever Happen to You? 


You want to get the exact and technical meaning of a word or phrase in radio! You 


are in doubt about a radio formula or radio circuit! 


You look through a maze of books 


and magazines losing your time and your temper. 
Why not have at your desk or in your library a copy of 


S. GERNSBACK’S 
RADIO ENCYCLOPEDIA 


T gives you an explanation of every word in 
T radio. These a or, rather, defini- 
tions—are not brief outline information like 
those of an ordinary dictionary, but they give in 
fullest detail, and at considerable length, the 
meaning and application of every word, phrase, 
general and special term used in the science of 


radio. They are written in plain, everyday English, 


easily understood by anyone. 


Practically every definition in the book is illus- 
or 
you 
about 
Furthermore, 
greater convenience 
definition. ALL THE 


trated by drawings, photographs, diagrams, 
charts. All you need to do is to look up as 
would in a dictionary, the word or phrase 
which you are seeking information. 
each page is key-indexed, for 
and speed in locating any 
SUBJECT - MATTER Is 
ALPHABETICAL ORDER, 
Numerous tables, charts, 
throughout the text. A large section of the 
dix contains information of commercial 
such as lists of all radio receivers, 
facturers, trade names, tubes used, 


ARRANGED 


styles, 


of sets; broadcast stations listed by 
call letters, towns and states, etc. 


In the text you will find biographical notes, with 
f their inventions, 
made radio what 
Large sections of the text are devoted 
trouble- 
short-wave reception and trans- 
sound projection, etc. 

given of all vacuum-tubes, 
characteristics, 


Radio Knife, 
and locating 
word 
Marconi coherers 


portraits, of all the men who by 
discoveries, and research, have 
it is today. 
to such important subjects as_ television, 
shooting, servicing, 
mission, testing instruments, 

Full ‘descriptions are 
the theory of their construction, 
testing and manufacturing 

The latest inventions, such as the 
Ultra-short waves, Variable-Mu tubes, 
ores by radie are as fully described by 
and picture as are the old-time 
and detectors. 

It took a large staff of editorial assistants 
draftsmen over six months to assemble, 


IN 


and maps are distributed 
Appen- 
value, 
their manu- 
etc. 
There are charts of tube-socket lay-outs of all makes 
wave-lengths, 


and 


classify, 


and illustrate all the material printed in this book. 


Mail Coupon TODAY 





S. GERNSBACK Somreaarien 
98 Park Place, New 

Kindly send me one copy p a new Second Edition 
S. Gernback Radio Encyclopedia I enclose herewith 
$3.98. check or money order preferred (Foreign and 
Canada, add 35c extra for postage.) If the book does 


not come up to my expectations, or is not as repre- 
and have m) 


sented, 
in full. 


I can return it, money refunded 


Name ...... 






Address ... 


a | 
RC-10 


The new 1931 Second Edition is a volume of 
352 pages. It is a large book 9 inches wide by 
12 inches high, and weighs three pounds. There 
are 2,201 radio definitions, ABC indexed like a 
dictionary, or any other encyclopedia, making 
every bit of radio information you want ‘‘findable.” 

The new hook contains 1,253 detailed technical 
illustrations, 34 tables and charts, and 24 pages of 
Appendix, etc, The hinding is flexible red morocco- 
keratol, with title gold-stamped on cover and back- 
bone, The text is printed on durable, fine ledger 
paper, and the loose-leaf construction permits of 
new material being added, such as notes, addenda 
data, etc. 


Why You Should Own This 


Invaluable Volume 
Second 


HIS greatly enlarged S Edition Radio 
Encyclopedia is an absolute necessity to every- 


one interested in Radio. It answers all radio 
questions, increases your knowledge, and saves your 
time. It covers every known radio problem, and 
is a gold-mine of practical information for every 
radio man. 

It is of equal service to: 

The Radio Engineer, who wants to refresh his 
memory on formulas and circuits; 

The Radio M: anufacturer, Jobber, and Dealer, who 
is interested in the commercial side of radio 
as well as the technical; 

The Radio Service Man and the Radio Con- 
structor, who wants to have on hand a guide 
to the principles and design of radio equipment; 

The Radio Student and the Layman, who will 
find the whole theory and practice of radio 
explained here in the simplest terms, be ginning 
with the first principles and leading up to the 
most advanced theory. 


"Ties book is the NEW 
1931 EDITION OF 
THE FAMOUS FIRST 
RADIO | ENCYCLOPEDIA 
by S. Gernsback, the first 
$3 book of its kind ever published 


in America. 
_ The new Second Edition— 
e just off the press—is fully 


revised, rewritten, and en- 
larged. It is the absolutely 




















up-to-the-minute new model 
of the pioneer First Radio 
Encyclopedia, which became 


the stand-by of all radio men 
in every part of the world. 








39,000 Bought the First Edition! 
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Inductive Interference 
(Continued from page 229) 


In cases of extreme radiation from the 
machine itself, it has been found necessary 
to enclose the machine entirely in a copper 
shield and then ground the shield. ‘The 
cost of this method is usually large, and 
it is seldom resorted to in practice. 

Elevators and gasoline engines present 
somewhat more involved solution. In a 
gas engine, the spark-plug terminals con- 
nected to the ignition system form the 
oscillatory circuit; it has been found help- 
ful to place resistors in series with the 
spark plugs to dampen out the oscillations. 
The resistance necessary depends upon the 
type of magneto, etc.; the proper value can 
sasily be found by experiment. After the 
resistors have been inserted, condensers 
would be tried from each (or both sides) 
of the resistor to the frame of the engine, 
and the frame grounded; provided of course, 
the engine is stationary. 

Interference from elevators arises in two 
places: (1) the motor; (2) the relays and 
automatic switches. The remedies for the 
motors are outlined above; but for the re- 
lays or switches, the problem is different. 
The type of interference obtained 
switching arrangements is not a_ steady 
noise, but a click every time the switch 
opens. The author knows of no method 
that effectively eliminates all of the clicks 
due to the breaking of an inductive cir- 
cuit; but a combination of condensers and 
resistors in series, connected across the ter- 
minals of the switch or relay has been 
found to reduce the clicking to an appre- 
ciable extent. No definite values of con- 
densers or coils can be given 





from 


Filtering at the Receiver 

All of the above remedies are based on 
the assumption that the source of inter- 
ference has been located. But suppose that 
the source cannot be definitely located? The 
problem now is to reduce or eliminate the 
interference at the receiver proper. In this 
connection three conditions may arise: 

(1) With the antenna and ground dis- 
connected, the interference persists and is 
just as loud as when they are connected. 

With modern shielded receivers the only 
possible path by which the interference can 
enter the receiver is via the power supply. 
If the interference is of a high-frequency 
nature, radio-frequency chokes (of about 
the same size as used in the receiver) should 
be placed in series with both leads of the 
line; and condensers from each side of each 
choke to ground, as shown in Fig. 2. This 
combination should be placed on the sef 
side of the line-switch; or else the condensers 
will be placed across the line continually. 

In one case experienced by the author it 
was necessary to enclose the entire line 
cable in a shield and then ground the shield. 
It should be pointed out that audio-fre- 
quency chokes must not be used; for the 
inductive reactance is sufficient to cause 4 
prohibitively low voltage to be applied to 
the set. It is rare, indeed, that the inter- 
ference is of an audio-frequency nature; so 
this case will not be considered. 

(2) The interference is zero with the an- 


tenna and ground disconnected, but per- 


| sists when the ground alone is connected. 
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This occurs more frequently than case t 
above and, fortunately, its solution is not 


very difficult nor expensive. In some re- 
ceivers the decrease in volume with the 
ground lead disconnected is not sufficient 
to warrant its connectiou; in such cases, 
of course, the obvious solution is to leave 
the ground lead off. 

Where the decrease is excessive, the rem- 
edy lies solely in locating a good noiseless 
ground; if this is impossible, a counterpoise 
may be constructed. The author has noticed 
that several Service Men attempted to place 
the ground lead in a shielded cable; but 
thiy usually resulted in an increase in noise. 

(3) The interference is zero with the 
antenna dieconnected but at maximum when 
the antenna is connected. 

This condition is by far the most common 
experienced by the author. In several in- 
stances, it has been found that just as much 
noise was picked up with a wire five feet 
long for an antenna, as by a regulation 
antenna. For this condition the only prac- 
tical remedy is to place the receiver as 
close as possible to the window through 
which the lead-in comes. It may well be 
that the entire antenna itself is picking up 
the interference. Tests conducted by the 
author indicated that the great majority 
of the noise was picked up by the lead-in, 
for two reasons: first, its close proximity 
to the building; and second, in the case of 
elevator interference, its being parallel to 
the elevator shaft. The horizontal portion 
of the antenna picked up very little of the 
noise. 

An Anti-Interference Kink 

A very novel idea devised by the author 
has been used to eliminate inductive inter- 
ference of this type. The entire lead-in 
was enclosed by a tightly-drawn copper 
braid, which was in turn covered with an 
insulating and weatherproof material, such 
as rubber, tar, or wax. This braid is not 
grounded, and is run directly from the 
horizontal portion of the antenna to the 
antenna binding post of the receiver proper. 
The installation of this braid has in three 
cases of very serious interference produced 
a very marked reduction in the amount of 
noise received. If the braid were grounded, 
the high capacity existing between the lead- 
in wire and the ground would be sufficient 
to by-pass the desired signals. For this 
reason, the braid should be covered with 
an insulating material and, in order to 
prevent grounding during wet weather, the 
insulating material stiould also be weather- 
proof. 

From a theoretical standpoint the opera- 
tion of this lead-in is similar to that of 
a simple vertical, single-wire antenna. The 
waves, both noise and from the desired sta- 
tion, induce a voltage in this low-resistance 
braid. This voltage causes in the braid a 
flow of current which is 90 degrees out of 
Phase with the induced voltage, and gen- 
erates a magnetic field which opposes the 
fields due to the station and noise; with a 
consequent reduction of the strength of the 
fields in the vicinity of the lead-in. The 


lead-in wire, being inside the braid, has 
no voltage induced in it. The entire sig- 
nal is then picked up by the horizontal 
portion of the antenna, which has a very 
directional characteristic which can be used 
to advantage. 
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The introduction of this shielded but un- 
grounded lead-in has reduced the inter- 
ference caused by twenty-two elevators to 
practically zero. 

One point should be clearly born in 
mind; and that is that the noise level itself 
has no significance. It is the ratio between 
signal and noise which determines the 
“quietness” of reception. 

Receivers employing automatic volume 
controls present an interesting problem; if 
the signal is greater than the noise, the 
signal reduces the sensitivity of the re- 
ceiver with a consequent reduction of noise 
level. If, on the other hand, the noise is 
greater than the signal (especially when 
tuning for weak stations) the noise reduces 
the sensitivity of the receiver, with a cor- 
responding reduction of the strength of 
the weak signal. 


EXPENSIVE INTERFERENCE 

USIC has been defined as “an expensive 

noise.” A French hotel proprietress 
will agree; having been fined 5,000 francs 
($200) for running her phonograph with a 
faulty motor waich caused interference in 
neighboring radios. After extended argu- 
ment, the courts of Calais imposed this pen- 
alty, to the enthusiasm of the European 
“antiparasite” crusaders, 





The Open Forum 


(Continued from page 219) 
and expect to sell many more. I have a 
12-foot wire clothesline in the kitchen and, 
by using this for an aerial, without any 
ground, I pull in stations with volume that 
can be heard all over the house; we are 
forty miles from the nearest transmitter. 
The tone, too, is all anyone would want. 
Cuer Aypetorrr, 
East Gary, Indiana, 


Pentodes and Their Use 


(Continued from page 227) 
will match a 7500-ohm plate load to the 
voice coil of a dynamic speaker can be 
determined very readily. 

The turas ratio N is equal to the square 
root of the working impedance of the tube 
divided by the impedance of the speaker. 
For example; let us say that we have a 
nine-ohm voice coil: then, 7500 divided by 
9 gives 833, and the square root of that 
is approximately 29; therefore, the turfs 
ratio of the output transformer should be 
about 30 to 1. 

There are available on the open market 
many push-pull output transformers which 
were designed for the °50 and °45 type 
tubes. These have a total primary imped- 
ance of abcut 8000 ohms, with turns ratios 
of various values; while many have several 
taps for matching different voice coils, or 
coil combinations. 

A little thought, and reference to the 
proper turns ratio to match the speaker, 
will be repaid by the greatly improved 
audio-frequency response, 


The “Odds and Ends” Battery Set 
In the first part of this series (which 
appeared in the August °31 issue of Rapto- 
Crarr) several new circuits were shown, 
and with this the closing installment, the 
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“BUY NOW, WITH CONFIDENCE and 
SAVE MONEY" 


FLECHTHEIM 


SUPERIOR CONDENSERS 


THE CHOICE OF OVER 50%, 
OF THE BROADCASTING STA- 
TIONS, ARE RAPIDLY BECOM- 
ING THE FAVORITES WITH THE 
RADIO SERVICE MEN 





Get our new 1932 Catalog No. 
24. New, complete line of con- 
densers for ALL kinds of repair 
and construction at remarkably 
low prices. 





Sold by the a 


Jobbers and Mai 
Order Houses, Every- 
where. 





NOTE: Clip this “Ad” 
to a sheet of paper on 
which you have written 
your name and complete 
address, and send it to 





Type HSM-1000V 
us. WE'LL DO THE cated — for all 


t f 
REST. pacha, ete. 


A. M. FLECHTHEIM & CO., Inc. 
134 Liberty St. New York, N. Y. 


power 

















A Special Offer to 
NEW READERS 


Eight months subscription to Rapio-Crarr 
for $1.00. Send remittance to Rapio-Crart, 
98 Park Place, New York, N. Y. 















Jrom Every 
Service Call/- 


When tubes blow... filter equipment 
fails...tone ome suffers...look to 
line voltage ations 

AMPERITE automatically regulates 
voltage variations up ond down be- 
tween 100 and 140 volts to exact 
requirements. 

Easily installed in any electric radio 
in 5 minutes without chassis changes. 
Satisfies customers .. . reduces hee 
service... pays you 4 profit. 
A type for every electric radio, in- 
cluding midgets. Write Dept. RC-10 


for useful tube chart and money- 
making proposition. 
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i “Televises With New Lighting Sytem 





On All Newsstands 


IMELY developments in radio’s latest wonder, 

Television. are published in every issue of 
TELEVISION NEWS—Mr. Hugo Gernsback’s lat- 
est magazine. Rapid advancement in this art 
today is becoming a repetition of the radio cycle 
of years ago. Daily broadcasts are becoming 
more numerous and experimenters are following | 
in quick order in building television sets for ex- | 
perimental purposes. Foresight of its develop- 
ment can be seen by the pioneers of. radio—they 
are equipping themselves now with television 
experience. 

The articles published in TELEVISION NEWS 
are of primary importance to experimenters— 
they are simple in construction, understandable 
and replete with diagrams, photographs and 
illustrations. 


A Brief Summary of the Contents 


Ifow Jenkins Televises with New Lighting Scheme 

What Television Inventors Are Doing 

How We Staged the First Television Play 

The “Find-All” Television Receiver 

Synchronous Images with a Home-Built Motor 

The New Baird Short Wave and Television Receiver 

How Shall I Synchronize Better 

\n “Impedance-Coupled” Television Receiver 

A Receiver for Television Experimenters on Short 
Waves 

Digest of Television Patents 

Sanabria Television Pickup and Amplifier 

A Crater Tube Scanner for Larger Images 

rhe Importance of Resistors in Television 

Velevision Time Table 


COMPLETE 
TELEVISION 
COURSE 





Over 200 Illustrations 
Diagrams, Circuitsand 
Photographs — Actual 
Photographs of Tele- 
vision Transmitters 
and Receivers. 











FULL DETAILS IN COUPON 
ABOUT SPECIAL OFFER 


TELEVISION NEWS RC-10 
98 Park Place, New York, N. Y. 


Enclosed find $2.00, check or money order pre- 
ferred, for which you are to send me TELE- 
VISION NEWS _ for One Year (Canada and 
foreign $2.50). I understand that the regular 
subscription price is $3.00 and this Special Offer 
will be void after September 30th, 


NADIE, wcoces srcccce 
ADDRESS 
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| volts to V1 and V2. 
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another new cir- 
believes has not 
The connections are for 
a simple, inexpensive direct-coupled battery 
set of fine tone quality, with provision for 
a phonograph pick-up. 


author brings out. still 
cuit (Fig. 2), which he 


appeared ir print. 


The surprising volume on radio or pho- 
nograph pickup is due to the use of the 
pentode and direct coupling. 

The “B” battery chain is very low—about 
18 ma. The filament drain too, is low— 
0.38-amp total divided over two 
separate and distinct circuits as shown in 
Fig. 3. 

The parts used are specified by their elec- 
trical values, to permit the experimenter to 
utilize the material that he has available. 

Two “A” batteries are used; one supplies 
the two screen-grid tubes, and the other the 
pentode tube in the output stage. This 
design permits the pentode tube to be held 
at a potential difference above ground by 
the flow of its combined plate and screen- 
grid current through resistors R4, R5. The 
drop here is about 45 volts. 

The plate (filament-to-plate, and filament- 
to-screen) voltage of the pentode is 135, 
with an effective bias of 13 volts from fila- 
ment-to-grid. 

The screen-grid voltage of V2 varies 
from 15 to 18, depending on the strength 
of the incoming signal. 

The only warning to be given is that 
the filament circuits must not be permitted 


-heing 


| to short-circuit to the chassis; or led to 
| any other grounded portion of the circuit, 
| except through the proper resistors. 
| is vitally important. 


This 


bias of two 
Shield the set, just 
as you would any other screen-grid receiver. 

If it is desired to connect a phonograph 
pickup, it is necessary only to remove the 
control-grid clip from tube V2, and con- 
nect the pickup leads in series with the 
grid, as shown in dotted lines. 

The combination of the pentode and di- 
rect-coupled amplification will prove a 
pleasant surprise to those who try it. 

The author has a lingering suspicion that 
this circuit will cause much comment; and 
would be glad to hear from any one play- 
ing with this circuit, as to their results. 
A stamped self-addressed envelope will ob- 
tain a reply. 

It will be noted, on reference to the list 
of parts following, that the value of .05-mf., 
instead of .002, is given for C11 in this cir- 
cuit; and, as the diagram shows, this ca- 
pacity is in series with a resistance R9, 
variable from 0 to 150,000 ohms. The pur- 
pose of this arrangement is to afford more 
complete control of the characteristic of the 
audio output, and obtain better matching 
with the numerous available reproducers 
under the varying tone characteristics of 
different programs. The recognition of this 
need is shown in late commercial design of 
receivers (such as the new “Model 10” of 
the U. S. Radio and Television Corp., shown 
in this issue.) 


Resistor R3 supplies the 


| One shielded antenna coil for .00035-mf. tun- 


ing condenser, 1.1; 

One shielded screen-grid coil for .00035-mf. 
tuning condenser, 1.2; 

One two-gang 00035-mf. tuning unit with 
trimmers, C1-C2-C3-C4; 

Four 0.1-mf. bypass condensers, C5-C6-C8- 
Co; 
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One 1-mf. bypass condenser, C10; 

One .001l-mf. mica condenser, C7; 

One .05-mf. bypass condenser, C11; 

One 85-mh. R.F. choke, RFC; 

One 10,000-ohm volume control, R1; 

One 10,000-ohm 1-watt pigtail-type resistor, 
R2; 

Two 1,000-ohm 
ors, R3, R44; 

One 1500-ohm 1-watt pigtail-type resistor, 
R5; 

Two 250,000-ohm 1-watt pigtail-type resist- 
ors R6; Ri; 

One 500,000-ohm 1-watt pigtail-type resistor 
R8; 

One 0-150,000-ohm variable resistor, R9; 

One Antenna and Ground post strip 1-2; 

One seven wire cable, 3-4-5-6-7-8-9 ; 

One output terminal strip, 10-11; 

Two UX sockets, V1-V2; 

One UY socket, V3; 

One 10 x 12-inch baseboard. 


l-watt pigtail-ty pe resist. 
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Fig. 3 


The filament circuit in relation to the resistor 
system, to show the method of biasing. 


Stromberg-Carlson 


(Continued from page 221) 


Hold the knob in this 
position, and rotate the rear resistor casing 
to its counter-clockwise position. Without 
allowing the volume-control knob to turn 
tighten the nut holding the rear casing to 
its bracket. (Fig. 2). 

This model is provided with an extra 
binding post marked “X” on the rear of 
the chassis for connection to the ground 
in cases of line noise. Controls for hum 
reduction ‘are located on the rear of the 
chassis and should be very carefull 
balanced. ; 

In the newer models, “642,” “652,” and 
“654,” the chassis is the same, using three 
°24 tubes, one °27, one °45 amplifier, and 
one ’80 rectifier. The “Model 641” is some- 
what different in the audio system, being 
wired for use with a magnetic speaker onl) 
Care should be used in matching the ‘2! 
tubes, both for hum, and tone quality; the 
second stage of radio frequency being that 
in which a tube of normal characteristics 
should be used. 


clockwise position. 


Noisy volume controls may be experienced 
which should be cleaned or, if badly worn 
replaced. ; 

If the dial seems to tighten after some 
months of use, so that it is very hard t 
turn, it should be taken apart. The chassis 
is removed from the cabinet, and the spring 
clip, and collar which clamps the dial, re- 
moved. The dial is then taken off by re- 
moving the three screws which hold it; this 
will give access to the shaft and mounting 
Three screws are removed which hold the 
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shaft and mounting to the chassis. This 
assembly is carefully taken apart, wiping 
out the mounting and shaft; after which a 
little vaseline is put on the shaft, allowing 
it to turn freely in the mounting. It is 
then carefully assembled, being careful not 
to scratch the dial when replacing the spring. 
(see Fig. 3). This same trouble may also 
appear in the “Model 846” receiver, but 
not in the later Stromberg-Carlson receivers. 

The “846” receiver is very sensitive; and 
great care should be used in balancing the 
tubes in these sets, in order to obtain the 
proper tone and sensitivity. The second 
stage of radio frequency and the automatic- 
volume control tubes are very important. 
These sets use a “tuning meter,” which is 
a milliammeter connected from the cathode 
biasing resistor for the second R.F,. ampli- 
fier tube, and which reads the plate cur- 
rent for that tube. This same plate cur- 
rent is controlled by the control-grid bias; 
which is supplied by the automatic volume 
control, a ’27 tube, which controls the bias 
of the control grids of the first and second 
R.F. tubes in accordance with the strength 
of the signal being received. It serves thus 
as an indicator to show exact tuning tc 
the carrier wave, and enable one to use a@ 
“silent key” for tuning from one station 
to another. Care should be used in select- 
ing the automatic-volume-control tube; as 
a tube with little or no emission will show 
little change in the needle pointer when 
tuning in a strong signal. Also, a tube with 















REMOVE 
SPRING AND CUP 


REMOVE THESE SCREWS 


CLEAN MOUNTING AND SHAFT 




















Fig. 3 

Method of correcting undue tightness in the 

dial, in certain models where this may appear. 

a very high emission will effect the sen- 
sitivity of the receiver. Care should also 
be shown in selecting the second stage °24 
tube, in order to get the correct “swing” 
of the needle, and the best tone from these 
receivers. A.C. hum can be caused by a 
45 tube weak or out, or by one side of the 
pilot light socket grounding to the frame, 
or chassis (Fig. 4). 

The “Model 10” and “11” receivers are 
somewhat different from the other models; 
in that they employ a broad-band trans- 
former, which couples the first and second 
R.F. circuits. A second “bi-resonator” cir- 



























































(—_— 
PUSH-PULL 
\. 
° 
o7 
ie) 
Vf ° UY 
J ~°| GY 
dé 
7 
AUTO. VoL.CONTROL. “1ST AF Nene. R.F. 
Seine 
Fig. 4 
Chassis layout of the “Model 846” 
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GREATEST TUBE SALE OF 1931 


The Largest Variety of Tubes in the World 


All tubes are guaranteed to be first-grade quality—comparable to the best 
obtainable on the market today We will replace within 30 days any tube 
that has not given complete satisfaction 

Such an amazing tube sale has never been conducted. 


COMPLETE STOCK ALWAYS READY FOR IMMEDIATE SHIPMENTS 
Order from this page and note the following terms: 
No order accepted for less than $5.00 
It is not necessary to send the full amount of cash with the order as long as 
your order is accompanied by 20°) of the value. 


Shipment will go forward to you by express or parcel post C. O. D. 
All prices are F. O. 


$. Factory, Newark. 

















U Special 171AC 1-2 amp. extra 
U? coated filament ......./.00. -60 
U T-14 (201A High Mu) high emis- 
U GEE vccvcrccccscrserececccce .60 
U Switch tube, 201A or 112 or 171 
U double life in one..... -60 
U Adapter tube 227, 171A, to 
convert bat. sets to AC, 
- GOED. cccvecsroscevesenses -60 
C UX-210—For power amplifier, 
v high PORASO coccccccess ° 1.10 
L UX-250—Power amp. used in 
U3 last stage of audio freq..... 1.10 
U ee GE ssecccsessecercaas 1.00 
Uy ° UX-222—Screen grid radio fre- 
DL” Gbubberéasbiovesbassade 40 GET GD. cscccccsesncneee 1.10 
Quadrode 5- prong 201A for _ Telion Television 0 1” Cath- 
Clad GIEHME .ccscccoce -60 O00 BSQUAlTe secccccccccsccess B06 
Special detector tube a Telion Television Tube, 1%” 
super-sensitive detector. -60 Cathode Square ............ 
Special radio frequency 201. i Photoelectric cell, aesium NEW TYPE TUBES 
a super-sensitive 201A...... 60 SERED coccccccescoevcsccoes 95 UY-236—Screen Grid Radio Freq 
Special audio frequency 201A— Photoelectric cell, Potassium, Amp. (D. CC. Heater) 
a@ super-sensitive 201A..... - 60 Z-inch .esccccces evcescceces 3.85 UY-237—Detector Amplifier (D 
RECTIFIER AND CHARGER BULBS ro eqnteater) : Z 
125 Mil. rectifying tube (B, H. type)....scese+s saab eReainecankeds an 9S Den See 
6/10 amp. trickle charger bulb......cccccccccccccccccecccccccesesccceces 2.00 UX-230 ag naa t and 
2 amp. old and new type charger bulbs (list $4.00), our price (Tungar Type) 2 00 : “ or ... : eves =~ 60 





e 6 amp. old type charger bulbs (list $8.00), our price (Tungar Type) 3.7 75 


















t 
1--Dry cell amp 60 
280—Used as a full-wave rectifier for high emission p 4 

UX-281-—-Half wave rectifier ° sa7 fg he | eid amp 83 

Rectifying Tube especially designed for use with Freshman Master ‘“B’’ + Super eanteel onan 
Eliminators UV brass base, limited quantity ........cceecccccceecees .30 erid amy — a7 
UX-866—Half-wave Rectifier mercury VapOT.......ccccccccccccceccuuccs 5.00 r-551 \, ariable Mu ar 
100 tubes and over 10% wp f Detector Amp 60 
Discounts: 500 tubes and over 10% and 10%, WD-12—Detector Amp. . 60 
AR : co T ‘UB SE COMPANY, 38-40 Park Place, Newark, N. J. 


cuit couples the second and third stages. 
and a single-band transformer couples the 
third R.F. stage to the detector. This makes 
for sharper tuning, another feature being 
uniform quality and sharpness throughout 
the tuning range. This model uses a “range 
control” for local and distance reception. 
Provision is made in connection with this. 
for long and short antennas, by a pin-and- 
jack arrangement on the rear of the chas- 
sis. Care should be used to get the cor- 
rect setting for the antenna used. Tune in 
a weak signal on the high-frequency end 
of the dial; the position of the pin giving 
the loudest signal is correct, indicating 
resonance in the first tuned circuit. Pro- 
vision for hum balance is provided on the 
rear of the chassis; the correct position is 
midway, but a milliammeter may be used in 
the °45 sockets to balance them together. 
The “Model 11” has a convertable cabinet 
in which a turntable and motor, together 
with a pickup, may be installed, Little 
trouble has been encountered here. 

The “Model 12” and “14” receivers are 
alike, except that the latter contains the 
automatic phonograph. These sets employ 
the same radio-frequency system as_ the 
“10”; except for the addition of a °27 tube 
in the automatic-volume-control circuit and 
the “tuning meter” before mentioned, as 
well as an additional °80 tube to supply the 
speaker’s field winding. The automatic- 
volume-control tube and the second-stage 
24 should he carefully selected for proper 
tone and sensitivity. 

Now a word about antennas for these 
sets; the writer has found that the proper 
sclection of the aerial and ground systems 
to use with these receivers, in the locality 
in which they are to be installed, means 
a lot. Take everything into consideration 
and then build the antenna system. It 
may mean a little extra work, and thought 
but it will be worth 














Radio Dealers! 
Radio Service Men! 


NEW LOW PRICES 


Guaranteed Replacement Condenser Blocks 
and Transformers 





Atwater-Kent 37 Cond. Block with chokes $2. "5 
Atwater-Kent 37 Power Transformer.... 2.10 
Atwater-Kent 40 Pack Complete. 5.50 

Zenith ZE9, Stewart - Warner, Mohawk 
BED osccvsenccoscvosoeuceves 3.15 
Majestic ‘‘B’’ Eliminator Cond. Block 2.10 
Crosley Electrolytic Condenser, 2 Anode 2.10 
Crosley Electrolytic Condenser, 3 Anode 2.75 

Hard-to-get parts—We have them 

Send us your repair work for estimate 


Write for our FREE CATALOGI 


Grant Radio Laboratories 
6521% South Halsted St., Chicago. Il! 


- ALUMINUM BOX SHIELDS 


Genuine ‘‘ALCOA” stock, silverdip finish, 
5x9 x 6, $1.89—14 x6 ve oe 5. 10x 
6 x 7 Monitor size $3.25. x 5x 5 Coil 
Shield (like picture on right) $1 00 


Any Size to Order. 


ovecnonvnrenseagunnaney ves 





sevanevaunyseunsenenevenensn: 

















Pentode adapters, $1.25 Pacent Pick- 

up heads, only $2.25. Flexible shafts for 

Auto Sets. 
“BUDDY” TEST PROD 
Always sharp pointed, using 
phonograph needles, 4-ft. wires, 
spade OF phone tips Colored 


nipples identify each lead 

$1.50 pair 

We specialize in radio parte 

exclusively—parts furnished for 

any kit in any magazine 

Please include Postage 

BLAN, THE RADIO MAN, 

89 Cortlandt St. Dept. RC-1031 











ne. 
New York, N. Y¥ 


PATENTS — TRADE MARKS 


All cases submitted given personal attention by 
members of the firm. Information and booklet free 


Patent Office and Federal Court Practice 
Lancaster, Allwine & Rommel 
Patent Law Offices 
475 OURAY BLDG., WASHINGTON, D. C. 


LYNCH Resistors 














Using New 
—" fom 
Precision Wire Wound Ye, I, 2 

1% Tolerance and 3 Gants 
Write for NEW illustrated catalog 
LYNCH MFG. CO.. Inc. Dept. RC, 1775 B'way, N.Y. 











VER since the advent of radio, the 
mer season has been a curse to the ; 
man because that is the time when 
activities are at their lowest. 

In the summer time, people do 1 
their radio sets so much and the 
a rule, little servicing to be Gane 
means that the aver radio ser 
and radiotrician finds prett in 
ings during the summer months, 

We have given this problem con 
thought and for over a year work¢ 
ly on the problem: a ‘from 
a ee mow on every radio man, ser. 
vice man and radioctrician will 
have a steady income all the 
year around, incredible as this 
may seem. 

The idea of 
servicing refricerse 
self-evident 
has occurred ¢ 
told thousands of 
ever since electric 
tion started. Yet not 
done, because the aver 
man knows little 
about refrigerat 
vey of the fie 
that, compared 
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, once you ¢ 

>; and that is 
the OF FICIAL REFRIGERA, 
TION oe “regetrecnedh 
going to be a le 
the OFFICIAL RADIO SER 
VICE MANUAL, w 
you are well acqus 

When you are « 
service a radio set 
to find out if your 
own a refrigerator 
do, you can now 
that you can service 
frigerator as well 
card somewhere ne 
frigerator so that 
comes, you will be called ip 
to fix it. 


From whatever point yov 
look at it, you wil! make 
money. And don't « ! 
sight of the fact that 
erators usually nee 
in the summer time ; I 
it is here that you will get 2 
new and extra income. 

But don’t take our wo 
all this. Study the 
yourself and see i ¢ 
right. Look arour 
locality and find out 
refrigerators there are 
present time the servi 
these refrigerato 
trades when this bu 
just as well belong to you. 


So we say to you, why ne 
go into the refrigeration ser- 
vicing business at once? Re 
member, there is big money 
in it and the refrigeratice 
business is growing enormously 
every year; and it won't b 
very long before there will be 
more refrigerators than radios. 
The OF FICIAL REF RIGER- 
ATION SERVICE MANUAL 
has been edited by L. Ff 
Wright, who is an ex 
a leading refrigeration ¢ 
ity. He is a member of t 
American Society cf Mecha 
ical Engineers, Amer So- 
ciety of Refricerati 
eers, The National Ass 
of Practical Refrigerat 
gineers, etc. 
The new Manual 
will see from the photograr 
reproduction. is the sar e 
as our OFFICIAL RADIO 
SERVICE MANUAL It 
be 9x12 inches, an 
contain $52 pager 
loose-leaf, bound ir 1 
ette, gold-stamped 
fact, it is a gold mine ¢ erec 
information on the e! 
of refrigeration, whe 
Here are the chapt ‘ witl 
tents: Preface; Introdu : 
History of Refrigerati . pict 
damentals of Refrizeratior » 
Description of All Known Type# of 
of Refrigeration; Service Tool ver 
and Shop Equipment: Trouble . 
Shooting; Motors; Unit Parts, Valves and Automatic Equipment; Manufs- illu 
turers, Makes and Specifications of Units; Manufacturers of Cabinets. it 
a Every pace is profusely illustrated: every refriverator part is lained: dis- S 
GERNSBACK PUBLICATIONS, tne. RC-10 frams are furnished of every known machine; special care is given to the servicing end, of course ; all the tools needed at Cin 
96-98 Park Place, New York, N. Y. ilustraid and their use explained; there are trouble shooting charts, and other service data. 

This by no means exhausts the contents of the book, and it would take much more space to give you all of the details of t 
Last year, when we brought out the OFFICIAL RADIO SRVICE MANUAL, we made a special pre-publication offer Pho 
to our friends, which actually saved them thousands of dollars. We are now giving you the same chance again for a vey 
sbort time. \ 

tisir 


— tinu 

MAIL COUPON TODAY FOR YOUR COPY! ve 
tee pick 
A 


GERNSBACK PUBLICATIONS, Inc. ee 
96-98 Park Place New York, N. Y. 


rahe EYE 


£ees 
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¥F 


I enclose herewith my remittance for $5.00 (check 
or money order preferred) for which you are to send to 
me, postage prepaid, one copy of the OFFICIAL RE- 
FRIGERATION SERVICE MANUAL. 


Address 


City 


State 








m pick- 


siderable 
“lt quiet- 
ind from 
nan, ser. 
ician will 
6 all the 
€ as this 


0 people 
| units js 








it is easy 
customere 

If they 
tell them 


r the re- 
if trouble 
called ip 


oint you 
rill make 
ever lose 
at refrig 
servicing 
and that 
will gets 
me. 
r word fa 
situatior 
ve are net 
1 in your 
how many 
ne At the 
rvicing of 
“s to other 
iness might 
to you. 
1, why net 
ration ser- 
nce? Re 
big money 
frigeratice 
‘normousty 
won't be 








1 as you 
otographic 


entire att 


apter con 
troduction; 
tion ; Fune 
rigeration; 
own Types 
rvice Tools 
it: Trouble 
Manufac- 
ts. 
ined: dia- 
needed ate 


he details. 
ition offer 
for a vey 


ae 
ee ee 








N. Y. 











October, 1931 


RADIO-CRAFT 


“Antipodes” Super Converter 


(Continued from page 225) 


One 21/,-volt filament transformer, and one 
30-henry filter choke, not over 274 inches 
high; 

Two R.F. chokes, 65-millihenry ; 

One Lynch 50-000-ohm, 2-watt resistor, and 
one Lynch 2-meg. grid leak; 
Two Aerovor 4-mf. electrolytic 

ers, With mounting rings; 

Five Aerovor fixed condensers: two .0002- 
mf. midgets; two .0005; one .002; 

One Yazley 6-point change-over switch, and 
one on-off switch; two Eby binding posts; 
two knobs; six wafer-type sockets; 

One panel of 3/16-inch mahogany; one sub- 
panel of 14%-inch bakelite, and a cabinet, 
without humidor. 

Hardware, screws, nuts, etc. 


condens- 





























Fig. 5 


Connections of the coils (four sets of two) 


The coils are wound on Pilot plug-in 
forms, as shown in Fig. 5; L1 on one set, 
L2-L3 on another, all with No. 24 D. S. C. 
wire. L2 is spaced 3/16-inch away from 
L3 on the form. The number of turns is as 
follows: 


Meters L1 L2 L3 
14-26 3 3 3 
25-52 7 63, 6 
50-106 18 16 9 
100-197 46 40 18 


With the “40” Sonora (a diagram of 
which was given in the September issue of 
Rapio-Crarr, page 172), a Presto pickup 
with a 414-07. weight was used; and, since 
the motor of this receiver combination cre- 
ates noise which the converter would pick 
up, a turntable operated by a_ powerful 
spring was used to make the records spoken 
of above. The recording needle, as a test of 
position, should swing over and center ex- 
actly on the spindle. 

This receiver been rewired to use 
standard instead of special tubes; it now 
has two “45s in the output stage, while two 
30-henry filter chokes (resistance 150 ohms 
each) replace the primary of the original 
output transformer. The output was 
coupled, through two 2-mf. condensers, into 


has 


a 4,000-ohm magnetic pickup. Pregrooved 
records were used. 

For playback, the same pickup was used, 
connected into the cathode return of the 
set’s detector, in place of the biasing re- 
sistor. 


The Amplifier and the Talkies 


(Continued from page 209) 


public-address system are as follows: auto- 
matic record changer, playing 20 records, 
with automatic repeat; auditorium-type 
dynamic reproducer. The type C-250 power 
amplifier uses one ’24, one ’50, and one ’81 
tube (undistorted power output, 4.9 watts; 
current consumption, 85 watts); carrying 
cases, plywood, leatherette-covered. 


Advertising Talkies 

The police of many cities have been both- 
ered with the traffic problem that arises 
when good fellows get together—to gaze 
with rapt attention at an advertising motion 
picture; this problem should become worthy 
of special consideration when the new ad- 
vertising talkie, of which the “Auto-Cinema” 
illustrated in Fig. L. is an example, makes 
its appearance on Main Street. The Auto- 
Cinema is a product of the combined efforts 
of the Auto-Cinema Corporation and RCA 
Photophone, Inc. 

A feature of this innovation in the adver- 
tising world is the device for obtaining con- 
tinuous rewind of the endless film, which 
contains both picture and sound. A standard 
photoelectric cell is used for the sound 
pickup. 

A floor space two feet square is sufficient 
for this advertising talkie. The pictures 
appear on a transparent screen measuring 
18 x 22 in. The complete cabinet, which 


weighs less than 100 Ibs., is 51%, ft. high; 
within it are included the projector, ampli- 
fier, motor, and 6-in. reproducer. Money- 
making uses for the instrument were clearly 
stated by Mr. Sydney E. Abel, general 
sales manager of RCA Photophone, Inc., as 
follows: “For the motion-picture theatre it 
(the Auto-Cinema) should be particularly 
essential. Placed in the lobby of the the- 
atre, the new projector would maintain a 
continuous performance in the sound repro- 
duction of advance trailers, or selected 
sequences from current attractions. It is 
our opinion, however, that advertisers of 
standard products of every description will 
find the projector a great medium. Con- 
veniently placed in hotel lobbies, railroad 
stations, auditoriums, department stores for 
style exhibitions or, in fact, in any place 
where crowds congregate, it would be bound 
to attract interest and attention.” 

Once again we pay our respects to Dr. 
DeForest, originator of the vacuum-tube 
audio amplifier (recollection of the thrill 
that was felt when the technical journals 
announced his success in obtaining “cascade 
amplification” still is vivid); even though, in 
1922 he remarked, concerning his “Phono- 
film,” or sound-on-film, “ it probably 
never would come out of the luxury class, 
since the special machine required will cost 
at least $1,500 and film records from $20 
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right men. Oppor 
LL.D. 
} tunities abound on 
every hand. 
Now Is the Time 
to Study Chemistry 
Never before has the world seen such 


splendid opportunities for chemists as exist 
today. In factories, mills, laboratories, 
radio and electrical shops, industrial plants 
of all kinds, chemistry plays a vital part 
in the continuation and expansion of ‘the 
business. No profession offers such 
tunities and the next ten years are going 
to show the greatest development in this 
science that this country has even seen, 


You Can Learn at Home 
Our home study course, written by Dr. 
Sloane himself, is practical, logical and 
remarkably simple. It is illustrated by so 
many experiments that are performed right 
from the start that anyone, no matter how 
little education he may have, can thoroughly 
understand every lesson. Dr. Sloane will, 
in addition. give you any individual help 
you may need in your studies. 


Easy Monthly Payments 


You do not have to have even the whole 
price of the course to start. You can 
pay in small monthly amounts, earning 


the cost as you go along. The tuition is 
very low, and includes your laboratory out 
fit—there are no extras to buy with our 
course. 


Experimental Equipment 
Given to Every Student 


We give to every student without addi- 
tional charge his chemical equipment, in- 
cluding fifty’ pieces of laboratory apparatus 
and supplies and forty-two different chem- 
icals and re-agents. 


Tuition Price Reduced 
Besides furnishing the student with his 
Experimental Equipment, we have 
able, through the big increase in our student 
hody, to reduce the cost of the course. Write 
today for full information and free book, 
“Opportunities for Chemists.” 


Mail the Coupon NOW! 


CHEMICAL INSTITUTE 
OF NEW YORK, Inc. 


HOME EXTENSION DIVISION 
19 Park Place New York, N. Y. 


been 


CHEMICAL INSTITUTE OF NEW YORK. 
Home Extension Division 

19 Park Place, New York, N. Y. 

Please send me at once, without any 


given to every student 
plan of payment. 


NAME ..cccccccccces eecccceee eeereeescesese eeseeess 
ADDRESS  .ncccccccccccccccsccccececes eeeee “eeeeees 
CITY ccccccccccccccccccess BEATE. ccccccccccccocces 
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obligation on 
my part. your free Book ‘“‘Opportunities for Chemists,” 
and full particulars about the Experimental Equipment 
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The New and Beautiful 
HOTEL LINCOLN 


You are assured of MAXIMUM 
COMFORT and MAXIMUM 
SERVICE 


1400 Rooms, each with tub and 
shower-Servidor 


SINGLE: 
$3.00, $3.50, $4.00, $5.00 


DOUBLE: 
$4.00, $5.00, $6.00, $7.00 


RADIO—DeForest Direct—now 
being installed in every guest room 








a a 
Special Advantages for 
"Big Game" Visitors 
Fans visiting Chicago for the 
big football games will find 
Tue Drake location unusu- 
ally convenient. All playing 
fieldsare easily reached. After 
the game . . there’s gaiety .. 
or quiet . . as you prefer. A 
smart Supper Dance... the 
rhythmic tunes of a famed 
Orchestra. No rate advance. 
Write for Football schedule. 
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to $25 each.” (Georgette Carneal, in Con- 
queror of Space.) While these figures still 
are effective for 32-mm. or standard theatre- 
film projection, they do not hold true for 
16-mm. machinery. The entire advertising 
talkie mentioned above costs less than $1,500; 
and sound-on-film home-talkies costing con- 
siderably less, are raising their heads on the 
horizon. 

With these words the writer closes his 
discussion of the new roles for the once 
conventional power audio amplifier; hoping 
to have interested some of the readers of 
Rapro-Crarr (including, perhaps, a few edu- 
cators) in these practical applications of the 
principles of radio, insofar as they involve 
audio circuits; and trusting that the imag- 
ination and foresight of radio technicians 
who are in position to take advantage of the 
opportunities afforded will find these data 
profitable. 

(Letters addressed to concerns mentioned 
in this article will be forwarded, if con- 
tained in a separate, stamped envelope.) 


The Radio Craftsman 


(Continued from page 229) 


amply achieved, so far as I am concerned, 
in that you have considered the Service Man 
as the vital factor of radio today. 

There are now many manufacturers who, 
through various means, have become wealthy, 
and fail to consider that it has been only 
through our body of Service Men that they 
have been able to achieve anything. With 
their present riches, they fail to consider 
the Service Man enough. 

I’ve only a small offering this time, though 
I promise you a greater crop of service 
dope in the near future. I find Mr. Hu- 
bert’s article on modernizing old battery sets 
(in the October 1930 issue of Rapto-Crarr) 
is quite all right, except that he does not 
stress the problem of ridding the finished 
sets of hum. Of some twenty sets I con- 
verted in this manner, all had a consider- 
able amount of hum which was impossible 
to get rid of until the cathode of the de- 
tector was disconnected from the ground 
and given a grid bias through a 2,000-ohm 
resistor with a Il-mf. bypass. This may 
help some of our great body of readers 
who have tried this conversion business and 
failed. 

J. J. La Peer, 
357 New Street, Newark, N. J. 

(This will be of interest to many con- 
structors who are making over old battery 
sets for A.C. operation. They may also 
consult with profit “Location and Reduc- 
tion of Hum” on page 528, March 1931 
Rapio-Crarr.—LFditor.) 





$5 000 WILL BE PAID TO 
’ ANYONE who 
PROVES THAT THIS IS 
not the actual photo of myself 
showing my superb physique 
and how the Ross System has 
increased my own height to 
6 ft. 3 3-4 inches. Hundreds 
of Testimonials. Clients up 
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6 inches in a few weeks! 


No Applianees—No Drugs—WNe pictinn. ross 
SYSTEM NEVER FAILS. Fee Ten Dollars Com- 
plete. Convincing Testimony and Particulars 5 
cents stamps. “Allow time for return mails arrose 
the Atlantic.” G. MALCOLM ROSS, Height Specialist, 
Searberough. England. (P. 0. Box 15). 
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DETECTIVES 





DETECTIVES Earn Big Money. Excellent oppor- 
tunity Experience unnecessary. Particulars 
Free. Write, George Wagner, 2190B Broadway 
New York. 





FORMULAS 





MAKE AND SELL your own products. We wil 
furnish you any formulas. Write for our litera- 
ture. Chemical Institute, 19R Park Place, New 
York, N. Y. 





MISCELLANEOUS 





BENCH Legs—Angle Iron—shipped knockeddown 
and display—$3.00 up. Kirk Hardware, Dept. 303, 
128 East 23rd Street, New York City. 





PERSONAL 








IF You want to get acquainted quickly? Send 
for my big (free) list of introductions. Box 
100-HA. Detroit, Michigan. 





RADIO 





SERVICE MEN, ATTENTION — Speakers re 
wound, magnetized, repaired, $2.00 to $2.75. Com- 
plete Power Pack Service—Transformers rewound, 
condenser blocks repaired, resistors duplicated 
ee. Clark Brothers Radio Co., Albia, 
owa. 





SERVICE MEN double your business and pile up 
the profits with our new plan for procuring 
business. For free particulars write. R. Roose 
Louisville, Kentucky. 








For Convenience and 
Comfort 


come to the Bismarck . . . right in the 
heart of the Loop .. . next to the whole- 
sale, financial and theatre district. 
Large, light, outside rooms with super- 
comfort beds . . . soft water for your 
bath . . . room signals indicating the 
arrival of your mail . national 
reputation for Good Food . . . four 
distinctive dining rooms . . . courteous 
hospitality urging you to “come again.” 


Rooms, $2.50 up—With Bath, $3.50 up 


BISMARCK 


HOTEL CHICAGO 
RANDOLPH AT LASALLE 
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A Most Important and Timely NEW Radio Publication 


Radio Set Analyzers 
and How to Use Them 


with full instructions and descriptions of modern 
set analyzers, tube checkers, oscillators, etc. 


by L. VAN DER MEL 
Famous Radio Instructor 


HERE is the latest book, and one of the most important which we have ever 
issued. It fills a long-recognized need; for there is not a Service Man or a 
radiotrician who has not an immediate use for this welcome book. 

It is the first book that explains COMPLETELY the operation of analyzers, 
tube checkers, oscillators, etc., from a thoroughly practical standpoint. The book 
is intended for Service Men of all classes, whether junior grade or expert. Every- 
one will find a tremendous amount of live “meat” in its pages. Nothing has been 
left to your own ingenuity; everything is complete. 


The contents: 
CHAPTER 1, Introduction—The Problems of the Service Man; General Methods of Analyzing Trouble; General 
Description of Modern Receivers; The Need for a Radio Set Analyzer; What to Expect from an Analyzer. 
CHAPTER 2, The Analyzer-—The Fundamental Requirements of an Analyzer; The Switches or Push Buttons; 
The Ammeter; Multisealé Ammeters; The Shunt and Its Calibration; The D.C. Voltmeter; The Multiscale D.C. 
Voltmeter, The Multiplier and Its Calibration, The O.C. Voltmeter; The Design of a Simple Analyzer. 
CHAPTER 3, Trouble Shooting with the Analyzer—Classification of Trouble—-(1) External to the receiver; (2) In 


the receiver proper: (a) Mechanical troubles; (b) Electrical troubles. Detailed Analysis of Electrical Troubles 
(1) Tube testing; (2) Localizing trouble: (a) By past experience; (b) By actual test of circuit (3) Interpreta- 
tion of analyzer readings; (4) Tube charts (use of); (5) Circuit diagrams (use of); (6) Testing the power unit; 
(7) The use of the analyzer in testing individual units. Additional Features and Uses of the Analyzer—(1) As 
a modulated R.F. oscillator; (2) As a means of lining up R.F. and IF. amplifiers; (3) As an output meter. 
Care and Maintenance of Analyzers. Conclusion and Brief Summary. 


Chapter 4—Detailed descriptions, photographs, and circuit diagrams of commercial set analyzers. 


We have purposely published this 
The Copy 
Postage Prepaid 


book at a ridiculously low price, 
because it is our aim to put this 
valuable work in the hands of 
100,000 Service Men before the end 
of this year. 








RADIO EXPERIMENTERS! 


EVERYDAY SCIENCE AND MECHANICS magazine 
should be of especial interest to every radio man because in 
EVERYDAY - this magazine will be found a very fine department on radio 
construction radio kinks, radio experimenting, television ex- 
This department is especially important 
to all radio service men. 

Then too, this magazine contains a tremendous amount 
of other worthwhile experiments and money-making kinks, 
which, while not radio, are still of great importance to every 
radio man to keep abreast of the times. No radio man should 
be one-sided and know only radio. It is just as important to 
know mechanics and science from the everyday viewpoint be- 
cause sooner or later you will find this knowledge important 
in your daily work. 

A single copy of the magazine will convince you that it 
is the one general science and mechanics magazine you MUST 


8 MONTHS $1.00 ————————— 


Special Offer Coupon! | 

For a brief period only this | ual SCIENCE and omemaal 

new magazine will be given oe New York, N. Y. RC-10 

to charter subscribers at a!s 9 for Shien wou remittance of | 

specially reduced subscription | een oe | 

z rate. The regular rate for | ‘ ) 8 months ——______$1.00 

2 One Year is $2.50 (News-'( ) 1 year _ __ se! 

| z stand $3.00). OUR SPECIAL | | 

5 PRICE TO YOU IS EIGHT | **™* a 
3 ZZ fae Z 2 : = : MONTHS FOR ONE DOL-, Address — 
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GERNSBACK PUBLICATIONS, Inc., RC-10 
96-98 Park Place, New York, N. Y. 
Gentlemen :— 

I enclose herewith fifty (50c) cents, for whict 
send me when issued a copy of your hook Radio 
Set Analyzers and How to Use Them 
Name — — — ——— 
Address en ns a 
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CLEAR AS A GELL 


The Peerless Dynamic Speaker is positively the last word in efficiency and powerful reproduction. As 
a suitable companion it is housed in a beautiful two-toned Sonora walnut cabinet of excellent workman- 
ship. This speaker is properly fitted in a chamber 15” deep, 17%” wide and 18” high. The front is 
baffled with %” thick baffle board cut out to fit the cone of the speaker. No rattling, no distortion but 
just a perfect reproduction of sound. Built with double heavy duty A.C. rectifiers and the famous 
Elkon hum condenser added makes reception perfect. For that matter it is equally suited with ordinary 
sets, employing the average type of audio amplification systems, using as low as 90 volts “B’” current! 


















Will work with any set, regardless 


MERSHON FILTER CONDENSERS — of output characteristics. Overall 
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There are now available to the Service Man, experi- 
PENTODE ADAPTER menter, and custom set builder three models of 
power packs designed to supply “A,” “B,”’ and “C” 
potentials to radio receiver chasses of almost any 
type. Each pack is complete with voltage divider, 
filter condensers, filter choke, by-pass condensers, 
and taps for intermediate voltages (R.F., Detector, 
A.F., ete.). Two leads are provided for connection 
to a dynamic reproducer field; or the circuit may be 


This Pentode Adapter permits 
the insertion of a type 247 
Pentode Power Tube in place 
of the type 245 tube. Sim- 
ply remove 245 tube, and in- 
sert the Adapter, and plug in 
the 247, 


OUR 


ducer is a magnetic, or self-powered dynamic unit. 








These Television Tubes have 


manufactured to encourage 


A.F. voltages. These A.B.C. Power Units are going like hot-cakes! 
been especially designed and ST Pe Te I Te acco 


Their small size makes healing and surge-proof dimensions: 40” high, 24” wide, 12” 
them especially desirable for yg eg tg SS — deep. For 110 volt, 50-60 cycle A.C. 
e . age 4 “¢ snser é “8 . e 
use in midget receivers Slee anneannain 5 cee} tne Shipping weight, 60 Ibs. 
where a minimum of space crease the life of the con- 
is available. Their self- denser’ indefinitely. List, $155.00 50 
Volts Anode Price OUR PRICE * 
S- 8 430 1 .75 
S-18 430 1 1.15 
S-20 35 (forAElim.) 1 1.15 
DB. 8 ase 2 (8-8) 1/30 
- 430 - ‘ 
T- 5 430 3 (5-5-5) 1.90 = = 
T- 5 430 g (5-5-5) 1.90 A-B-C POWER PACK 
T-36 430 3 (1-18, 2-9) 3.25 J 





— 
completed through a filter choke supplied with each instrument, where the repro- 


Pentode, screen-grid, variable-mu, and all the other tubes may be powered from 


NET $1 20 one of these packs. The characteristics of each are as follows: —~ 
Type A. Filament sup- . ype C. ilament sup- 
PRICE ” A ig for four type ‘26 aye o.. Filament | sup- ply for four type or 
tubes, one '27, two 71A’s, ply ~ four type . 24 or "27 +tubes, two ‘47 pen- 
and an ’80. Plate Po- = ae Pinte 45’s_ and todes, and an ’80 recti- 
tential, 180 volts; and 180: 80. a ate potential, fier. Plate potential, 250 
HARMONIC TELEVISION the “C” voltage requi- ‘ana an c” for the volts; and “C” for the 
site for type ’71A tubes. 8. °47’s. 
TUBES Each of these units is provided with taps supplying the usual R.F., detector, and 


$6.75 



















television experiments among 


HARMONIC Televisi 
Tubes are guaranteed to be SPEAKER MODEL 110 
perfect and they are priced 110 — Single = 


extremely low. Pentode These Photoelec- 


1%" Cathode Plate (2500 ohms) tric Cells are 
‘oe Cathode Plate 110 — Push manufactured by 
Pull 245 one of the largest 


OUR Eastern tube man- 
ufacturers. A large 


$ 90 (2500 ohms) 
Cone an 
od 3: Required supply was. pur- 





PRICE Baffle Hole§ peed chased from them 

fee ; _ Di a "Se t dy ,° at a very low 

7%”; Heig price and they are 

MAGNAVOX DYNAMIC — to Cen= offered to you al- 

er of Cone most at cost. The 

SPEAKER MODEL 130 45"; Height, tubes are perfect 

Overall, 9%”. and guaranteed to 

Depth, Over- give complete sat- 

all, 6 5/32”; isfaction in oper- 
wi i 

all, 8%”. 


ating. 
Our Net Price 


$3.45 NET PRICE 93-90 


130 Pusn Pull 
245 (2500 ohms). 
130 Push Pull 
245 (5000 ohms). 
130 Single 245 
(2500 ohms). 
130 Single 
(5000 ohms). 
Cone and re- 
quired Baffle 
Hole Diameter 
7™™ inches; 
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amateurs in this new field. MAGNAVOX DYNAMIC PHOTOELECTRIC CELLS 














Height —_ Base 
to Center of Cone 
4% inches; Over- 
all Height 
9-1/32 inches; 
Overall Depth 
4-1/16 inches; 


ment on any tube within 6 months provided they still light. 








HARMONIC TUBES—Guaranteed 6 Months 


Every tube is carefully meter-tested before being shipped. Free replace- 
























































































Overall, Width 222 - gh, PN ee 
Front - Center ao 1.58 try 

ool oO! ‘ront . 1.58 00A 

Mie Porta 281 :  —  gattemersaee rac 
Front to Center oF 1.50 199UX 

foes I in, cores 3 inches: Spact of Holes Uprigh 230 __.. ‘ 1.08 224 i a 
Base Side to Side 4-13/16 inches, = a 231 1.08 226 
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amount is sent with order. 


4 
All offers are F.O.B. New York, and subject to prior sale. 
Terms: A deposit of 20% is required with every order. ! 
Balance may be paid on delivery. Or, deduct 2% if full e 
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Famous Model “G” Gordon R. C. A. Radiola New Type Elkon Dry 
Phono-Motor and Turntable Magnetic Chassis Disc Rectifier 








































First time at this price. Ruggedly constructed Will stand up to 600 volts without Standard on “A” Elim- 
throughout. Spanish felt gears assure —— Sanaa. = ee ge sony = Majestic, 

ipped t control. n- ormer. se i . age anes Paris 4 
ree —" ee — te install— speakers. Outside diameter 9 in.; Mayolian, Webster, El 
mre» Min oy quick starting torque For 110 depth over all 4%4 in. Ideal for any J kon, Bernard, Fada, 


mplete with 5 » . , 
volt 60 cycle alternating current. Proven de- tg ty age Comp Knapp, Sentinel, Metro, 


General! _ Instrument 
pendability has made this New Gordon Electric J ‘ 
Phonograph Motor and Turntable the accepted JOUR PRICE sinenashannsinitiet $2.95 Phileo (Elkon equipped) 


standard of ex- and also on Elkon $3 
R. C. A. Loudspeaker 103 an, r & OUR PRICE 
















cellence for the and Briggs 
industry. 
First time at 
this price. 


Stratton chargers. 


List $7.00 $3.45 


A beautiful speaker, superb in its 
faithful reproduction, Molded 
frame and pedestal resemble hand 








Make a ‘= ' : earved oak. Mechanism concealed § - 

profit and build List $30.00 by attractive tapestry. Baldwin Rival Unit 

good will with OUR 5 (Genuine R.C.A.) . . , : t. 3 
s Ne Bald it 

everyone. PRICE 8.9 List $18.00 Thi athaniel aldwin unit is 


one of the finest. For phono- 





EE $3.95 


graph, automobile and portab‘e 
radio outfits. We offer this fam- 





Farrand Dynamic Chassis 





Atwater-Kent ous unit now at a sensationally 
Famed for its simplicity Condenser & Filter Block . reduced price. 
and reliability. Easily 5 
installed in all types of For Model 37 and 38 Sets OUR PRICE ... ar ean Sneed Oc 





radio or phonograph 
consoles. Tonal range 
and fidelity superior to 
any other reproducing 
unit in general use. 
Dimension : Height 9 





Ideal filtering system for ANY 
make A. C. set using 171-A 
tube. Contains proper chokes 
and high voltage condensers. 
Flexible wire colored leads 
same as original. 
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For use with 6-226, ¢ 


















) . - vy 3 , = HOOK-UP 2-245, 1-227 and 1-280 
: inches, width 8% inches, OUR PRICE Green wire to 280, black to tubes. Marnetically 
depth 7 inches. For as R.F. plate, yellow to Power shielded preventing hum, 
A.C. current. Tube plate, white to first “9 aie & vesinnls 
. audio by-pass, white to C.T. Can safely be over 
. of 226 resistance, ed 30%. High voltages, 
red to detector OUR 400 volts at 150 mils on 
) Condenser Block for plate. Wire from PRICE $2.95 either side of center 
‘ Majestic can to ground. tap. Extra large case 
rT) » Bad = especially designed to 
B Eliminator Kolster K-6 Ss eaker yrevent overheating. 
l 
Replacement for defective J Magnetic type cone — speaker. Can Be Used For Any Power Amplifier 
block ‘ “B” Eliminator Remarkable tone ear : — Using 245 Tubes 
1O0CKS in “iiminators — ume to spare Beautifu y carved, . — . 
identical in electrical character. with Miighiy yo “oe Size: 4% x 5x 5 inches. ‘ ,; 
. istics and outside dimensions. § magnet and driving unit. Faith No. 1—Center tap of 9 and 14 (5 volts). 
OUR PRICE a : . k ful reproduction from the faint- No. 2 and 4—2'% Volts. 
pee = be used in pd make § ot whisper to fullest volume of a No. 5 and 7—-1 in. V. High amp. (226). 
“B” Eliminator as well as most § brass band. — No. 3 and 6—Primary (110V. input). 
$2.75 power packs OUR int $3.95 - No. 8—Center tap of 12 and 17 (2% V.) 
No. 9 and 14—5 Volts (280). 
PRICE No. 10 and 15—High voltage for B supply. 
° No. 16—Center tap of above. 
Gordon Acme 4 Pick-Up AIR-KING No. 12 and 17—2'4 in. volts high amp. (22 
* 
with Volume Control Superheterodyne S.W. Converter ]oUR PRICE ... $2.75 












The greatest converter 


Genuine Bakelite arm with ever built 
beautiful natural wood fin- 


ish will not show wear as 


FREE Catalog—means money to you 
Brings in European stations 
clear as a bell Converts 
any set into a short wave 


These are only a few samples of the values toe 
be found in our catalog. It is full of items on 


i ated meta Faith eceiver. Employs 3-227 which you can make from 50°; to 300°; fit 
“ ® receiver ; y t profit. 
oe er “ cues; covers trem 20 te And the best of them is, they are sound, well 
fully reproduces the entire 115 meters. Coil swith 


known, trademarked articles you can depend 
upon. 
Send 20°, with the order and articles will be 
shipped C.0O.D. Order any of the above ar- 
ticles direct from this page. And be sure to 


; covers all wave lengths 
musical range. Single dial control, no 


" body capacity, no squeals 
_ EE | TED | tetnsiinctinniecseapeansionaiiniitin $4.50 Has built-in filament 


transformer to heat the 
3-227's. A you need 





from your receiver is a 



















ask for the catalog. It means money to you! 
. OE A Test Leads a necessity to the E positive B. voltage from 
” ware nd dealer or service- 45 «to 180 volts Voltage OUR PRICE RADIO CIRCULAR co 
nan Unsurpassed for testing sets and tracing shorts, is mg 7 no moles- o ” 
, opens and other common defects. Easily at- tation of _the receiver 225 Varick i 
2 - -~ § . e 1 
: tached to testing meter or electrical apparatus. 40c eine 7x10x5 in. Weight $14.70 5 St N bed York Cc ty 
] 

















9 i 
9 § RADIO CIRCULAR CO., 225 Varick Street, New York City Send for aida catalog | 
, es ~ 
13 : Enclosed find $ - This is 20% of items listed below. I will pay balance upon receipt of merchandise. 
33 A RADIO CIRCULAR CO. e 
53 Een siniibsiiibeiia aakedion ee eee oiddunaeianidaienmaniie § 225 Varick Street, New York City . 
3 y : @ Please send me your catalog of radio bargains I can ms 
ey Mn) | | TE hicchaclduandaalinaacadehanssiuimebpandandnbbatebehe”  <.islamuiaiaisiastesaninetiemenistiegienamenatibpuinin’-  -ceusiigladudasbiabil g make a profit on. oe 
ral : eer er ete Oc ene tt g I understand this obligates me in no way. i 
| | See TEercarreIED en 
a, x 
i CUGMB. . .ccvrrecrcccsccsccccessosoreocsooococossoseecososcssessceceoosssoseonscseeseenesses Sbesseerssosoessesosoesoeseseoeesbosecsosbecaesocoeceoceccesoocneesese e i 
o 
1: . 
| Y EL ES en DCD Also please send catalog. @ City State . 
ee a ee eee | 


STOP SHOPPING 


ERE’S a NEW plan, which saves you money. Stop shopping— _you the latest and lowest prices up to the time this ad is printed, 
the lowest prices are right on this page. Yes, lower than in We watch our competitors and do not allow anyone to undersell 
our own catalog. Why? Because no house can get out a new cata- us. We meet ANY price on NEW merchandise. Order direct from 
log every month, but by advertising in this magazine we can bring this page and save money. 100% satisfaction on every transaction, 


Pacent “250” - oe THORDARSON 
Power Auditorium Amplifier Bie Ge 0 5 NEW READRITE Analyzer “945” Power Transformer 


This three-meter analyzer has selector switch | q winiature Power Plant — Supplies All, 
tt 





One of the | sed be shane, . for checking all parts of tube circuits by 
Most Pow- a : connecting to the set sockets. Selection for ABC Voltages — 80 Watts 
lil testing voltages of plate, grid, cathode and screen- | In addition tosup- 
erful Super grid done quickly and accurately. Plate current, | plying a full 250 
Power Am- se _— : filament volts, line and power supply volts are | volts to the plates 
plifiers ever ae measured. Grid swing test for tubes used. Just | and 50volts to the 

d ° push one button for screen-grid and other button grids of two type 
_— for other tubes. Makes testing of all type tubes | “45 tubes in push- 


c s id battery is | Pull, this trans- 
simple and thorough. 4%-volt gr y ie mee 


- ; be 
. \ ‘ furnished. Battery is used for grid test and 
Now $8.75 . . 5 —— — * a Sa = 2 oe 
° ¢ apacity and resistance charts furnis - lor eight 2.5-volt 
wepenen * Auptinicavion — ing use of instruments for testing condensers, | filament tubes; 
This famous amplifier is provided with input also measuring resistances up to 100,000 ohms. | and by connecting 
and output transformers for working from a { ; Ts Si Eizht scale readings of meters may be SS > ste Pad « 
phonograph pick-up into a 2000-ohm trans- arately with the jack terminals provided. - oy Se three 2.5-volt 
mission line or into the coupling transformer readings are 0-60-300-600 D.C. volts, 0- - rately es it 3 seconda- 
furnished with most dynamic reproducers. | 700 A.C, volts and 0-20-120 milliamperes. A.C. and D.C. filament voltages are roe ct toll 4 ® possible 
@ tubes required are one '26, one ’50 and | measured on the one meter. Strong case with leatherette covering. Attractive. ompact. | to light 5-volt fil- 
one "81 rectifier. Where maximum output is | Size 10%x3%x8 inches. Shipping weight 15 Ibs. — Price $25.00. $14-7° aments too. S ve } 
not required a ‘10 may be substituted for | Ne. 700—READRITE ANALYZER. YOUR PRICE eevee ee —. V., 2 Amp.; S2—340 Y, | 
the '50 in te output. Automatic adjustment aker 4 V vy. sv. = art 74 . <3 ae 
takes care of the discrepancy in voltages. sat ._ mp, 
The undistorted power output is 2.5 watts— w Edi Cent. T. Just the power transformer for build- 
enough for four mals Guuamte reproducers. Ne 36 page Summer tion No. 23 my up a high-grade public address amplifier 
This degree of power output provides satis- The new Summer Edition of our greatly enlarged || the utaut cp ge nie tens amplifier to boost 
factory coverage for auditoriums having a RADIO SERVICE TREATISE has just come off leks po me fd 8 . 
volume of 25,000 cubic feet. The input yolt- the press. If you liked the Winter Is y pick-up: following this with two staxes of 
age necessary to provide maximum, output is “a I —__ you rs eed } id. re ssue, you push-pull amplification consisting of tw: 
Sa s pall | fe a = the first stage and two °45’s in the second 
Ideal for theatres seating approximately 3,000 RADIO 350 illustrations. POSITIVELY THE GREATEST || which ace trammomer has bakelite panel on 
people, dance halls, schools, lectures, hospi- BOOK EVER PUT OUT BY ANYONE. Among || ANY similan trancfomes trantt qutperforms 
tale, eeteriome, ‘outdoor patherings, ete., ®, the new matters listed are: keep this peg - 2A go 
c. Bae om gd s at all times aot 
within control—for that matter, it can be | VACUUM TUBE TREATISE, with many illustra- ofadio sets, Fur 110-130 volts, 5 of makes 
used in any home, as the volume can be tions; full page Vacuum Tube Average Characteris- || Size: 5 in, high x volts, 50-60 cycles 
regulated down to a whisper: : tic Chart; How to Take Care of Your Tubes; How a BP L xX 3%2 in. Shipping 
A PHONOGRAPH AMPLIFIER—PUBLIC | yi Cow to Connect Phonograph Pick-ups; Improving the —_ 3 List Price, $15.00. 
ADORESS AMPLIFIER SYSTEM, ETC. | ano Tone Quality of Old Sets; Connecting Additional No. 1450—Thordarson Power 
Use of the ’26 tube in the input stage makes Ravio Bancam Loud Speakers; all fully illustrated with dia- || Transformer, YOUR PRICE 
the long ‘‘warming up’’ period unnecessary. | CATA grams. 
Shipping weight, 30 Ibs. Overall size, 16x 


a yee : | Other articles: Modernizing Old Radio Sets; How © 
9% x 6%” high. List Price, $90.00. REE! ko Convert Battery to Power Sets:, Selection of Flewelling-Dayton SW Adapter 





microphone or phonograph 











No. 1925—Pacent Model 250 Power $ 75 bes: Push- Pull Amplifiers: Replacing Audio This wonderf 
. . P ‘on 1 instru- 

Amplifier (leas tubes). 8 Transformers; Phono Attachments; How to Choose ~ wuien 
plifier (leas s Your Price Power Transformers: Voltaze Dividers; Watt ment connects to any 








z A.C, radio set by put- 
e of Power Transformers: Selecting and Installing 
BRAND NEW . . Replacement Parts in Radio Sets; Filter Conden- - tA 


RADIO MIRROR PENLITE "5 New Hook-Ups, ete, sers; Repairing Eliminators. must be a type '27, or 





os WRITE veeay. Enclose 2 cents for postage. ‘heater’ tube) the plug 
350 Illustrations, Treatise sent by return mail, which is on the end of 
its 2-ft. cable; then put 


“ tube into tube-socket of 

; NEW + NEW !! World-Wide Short-Wave Set | adapter. Remove aerial 

The Latest and Cleverest Tool for Radio e ee NOT A CONVERTER from broadcast set and 

Serviceman. The only device ae s batenedl $-WC rt connect. to antenna post 

you to LOOK AROUND CORNERS or | Superheterodyne ve A perfect radio an ‘4 on adapter. Special plug- 

UNDERNEATH inaccessible spots. Your P y on er short-wave receiver NE in coil No. 1 covers 

vision is ONLY in a straight line, but with At last a short-wave | for use between 17 pag pn band of 17 

the Mirror-Penlite you can look around a 45 converter that con- | and 84 meters. To ant = meters; coil No. 2, 27-28 meters: coil 

degree angle. You can now look under the { y verts any broadcast | put into operation, P's No. 3, 47-84 meters. Plug-in coil induct- 

whole chassis and see every nut, every wire, set into a superhete- | connect antenna, ’ ances ‘come with the adapter. 5%x7'4xi” 

every socket, behind condensers, transform- rodyne short-wave re- , 45-volt RSS . high, overall. Ship. weight 4 Ibs. 

ers, ete. This is made possible by the . "ej Employs three | ‘‘B, 6-volt ‘ - 

powerful pocket flashlight to which is at- P 27 tubes and covers | “A’’ batteries, and . No. 1613 — Dayton Flewelling Short-Wave 

socned Casa tL ag | oe MAGNIFY- iN from 20 to 115 me- headphones to the . 77, Adapter. List Price, $15.00. 93 
. Mirror clips on or 4 No plug- ils! | Dosts provided, plu ’ 

flashlight can be used alone if desired ; - = Apel S , ys YOUR PRICE (without tube).... 


Cleverest device yet. Complete with battery cover all wavelengths. | tube, and tune in! 
and bulb. Shipping weight 6 ozs. Z Sine , An ingenious cir- * , " 
No. 1005-—Mirror-Penlite. List Price BE @ HD Sincle, dial control, e Short-Wave Converter 


y © city, no| cuit makes possi- 
$2.50. YOUR PRICE squeals. Tule a ble a 4-coil single-winding plug-in design. Build a short wave con- 
ter has built-in fila- | This little instrument has the same sensitiv- ‘ ' verter at lowest price on 
Earl Power Teensfermere y ment transformer to| ity as many big, shielded short- wave receiv- a yee 
' heat the three 227’s. | ers costing ten times as much power ae emiaaiia 
ag By pees <= 4 : All you need to obtain from your receiver is | @mplifier may be added for any degree of ‘ Sng el te ss 
power crometecueer weed : a positive B voltage anywhere from 45 to volume. Complete with 4 plug-in coils, a ti ened mes 
in Earl Model 22 receiv- Wh 180 volts, Voltage is not critical; no moles- | Has fine vernier dial) for precision tuning. . , obtained from an exter- 
er supplies “A” oR i / tation of the receiver. ag ane. a child | Never has a first class short-wave set sold 7 na} filament transformer 
and “‘C’’ potentials for: : A can operate it. Size 7 x 5 inches. | for so little money. This short-wave set ae aeak & cecenaae 
two 27's (or screen- Shipping weight, 8 tbs. tne Price $25.00, | Measures 5%x7x4 in. high, over Ship. 4 winding of 2% 
grid 94's), three °26’s, weight, 3 Ibs. List price, $12.50. a power pac kK. 
two ‘71A’s and one ‘80 J No. 1614—Super Converter (less $14 69 No. 1666—World-Wide S.-W. Set. $6 25 length from 30 to 110 
rectifier; total current hie Z 7 . tubes). YOUR PRICE.. od Your price - meters. No plug-in coils; coil switch is 
output of high-voltage Gi used to ag ag > ee Single dial tuning: 
winding at maximum AA tf no grunting, no y capacity, no squeals 
output (about 200 volts) T8OSses 6 MONTHS GUARANTEED NEONTRON TUBES Leak-condenser modulation, Converter cor 
is 80 ma. High-voltage secondary, filament Sold on a 6 MONTHS FREE REPLACEMENT GUARANTEE —< “ye ee eee em ws 
Winding Sr (279 and Ten ThA": ane conten BASIS, PROVIDING TUBE LIGHTS! All! tubes are carefully | page instruction sheet (less tubes). 
lapped. Biss. 5% x 5X2 inches. wdher en meter-tested before shipment, and carefully packed. Do not . os ° $4.85 
oe confuse these HIGH QUALITY tubes with any other “low Re. 1—VOUR PRICE 
weight 5 Ibs. List Price, $7.50. priced”” tubes—our low prices are possible because we do @ 0. 1615—6-Volt Battery Model, same price. 


No. 1410—Earl Transformer (with- ~ 73 VOLUME business! 

out brackets). YOUR PRICE.. 1 a NEW High-Voltage Condenser Units 

Choice Choice of | Chetce Cheice 

No. (4t!—Earl Transformer, the 91) ; 11124 299 Choice Choice We guarantee these con- 

same but with mounting brackets. . 200.4 -199X | soe 210 230 densers unconditionally. They 
Ae an ims i 71: 199 V-120 171 250 231 are ideal for general re- 
SPECIAL pps =) | 281 232 placement purposes and can 

e queue | eee | be ones lt any new e nod with 

. ry Tet . " | ea, ’ ree pac condensers are furnished with 

Baldwin RIVAL Speaker Unit Cece. | Gee 7ocea, | 1.58¢a, | 1.08 ea. | 1.50¢0, 8-inch lengths of tinned “push-back” wire. 


A loud speaker unit bearing the world R.C.A. LICENSED TRIAD AND PERRYMAN TUBES 600 VOLTS 900 VOLTS 


op By Hy —. a at “a nationally advertised tubes are guaranteed UNCONDITIONALLY for six months, Cat. Mid. Mfd Your 
phonographs. Complete with cord. Shipping | prices are slightly higher than our NEONTRONS because these tubes are of much No. Capac. Capac. Price 
weight 1 lb. POSITIVELY LOWEST PRICE better quality, See listing above for tube numbers. 1702 $0.40 
THIS UNIT HAS EVER BEEN SOLD. Choice { Choice | Choice | Choice } Choice | Choice 1703 1 -30 2 70 
No, 1520—Baldwin ‘Rival’ Unit. Price | Price Price Price | Price Price 1704 ¢ 1708 4 1.05 
YOUR PRICE ° 76c 96¢ | 86¢ | $1.76 | $1.46 $2.09 1705 -60 


WE ARE A WHOLESALE HOUSE AND CAN- ORDER FROM THIS PAGE. You will find special 
NOT ACCEPT ORDERS FOR LESS THAN $3.00. Radio Trading Co. prices from time to time in this magazine. Get our 
If C. O. D. shipment is desired, please remit 20% 2 Ww t B d big FREE catalog for the greatest Radio Bargains 
remittance, which must accompany all orders. 3 es roa way Should you wish goods shipped by parcel post, be 


If full cash accompanies order, deduct 2% discount. sure to include sufficient extra remittance for same. 
Send money order—certified check—U. S. stamps. New York, N. Y. Any excess will be refunded. 
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Will YOU 
PROFIT 


Be One of 


the First to 


From TELEVISION? 


Television Will Give Employment to Thousands Who KNOW the Business! 
This Complete Instruction Book on Television Tells You What You Should Know. 


Prepare For Your Future— 
Learn About Television NOW! 


EVERAL hundred thousand men were 
g given employment in the many branches 

of the radio art. Those who were first to 
profit from radio were those who had the 
foresight to prepare for its coming. The 
were the men who, ten years ago, were given 
the same opportunity as is now offered you 
to get in on the ground floor of TELE- 
VISION. You have heard much about tele- 
vision but not until a few weeks ago was it 
possible to bring talking motion pictures into 
the home by means of a vacuum tube. With 
this sensational discovery by Philo T. Farns- 
worth and with the acceptance of this system 
by PHILCO, one of the world’s greatest radio 
manufacturers, it is evident that astound- 
ing progress in television will be made 
during the next few months. Farnsworth has 
pertected the needed device by means of 
which a 400 line picture, twelve by fourteen 
inches in size, will be brought directly into 
the home by radio. You will see and hear 
talking-motion- -pictures by radio SOON. And 
when this equipment is ready for the market 
it is evident that there will be an over-night 
demand for thousands of trained television 
men who know how to sell, service, install, 
repair and design television equipment. The 
radio boom was of great and timely need, 
ten vears ago, to give employment to men 
who had the vision to know that radio would 
be the principal means of modern entertain- 
ment for the home. But Television offers far 
wider possibilities than radio. Seeing the 
artists while they perform—looking at motion 
picture films brought into the home by radio 
—is of greater Significance than mere radio 
Speech and music. Pictures “talk a universal 
language.” Everybody knows what talking 
Pictures did for the theatre. Now .. . these 
Pictures, with synchronized voice, will be 
brought into the home by radio. 





HISTORY 
WILL REPEAT 
ITSELF 


Ten years ago those who had 
an early start in radio training 
were FIRST to find profitable 
employment. Today ... 10 
years later . .. those who 
STUDY television will be 
FIRST to share in its rewards. 
Television for the home will 
be ready for the market sooner 
than anybody has predicted. 











Industrial leaders say it will lead the 
nation out of the business depression . . . just 
as radio did ten years ago when this country 
experienced a depression almost as marked 
as the depression of today. Television opens 
new fields of instruction. Entirely new fields 
of entertainment. Trained men will be need- 
ed everywhere. But only those who know the 
art of television will find employment. Wise 
is the man who heeds our advice - 
“STUDY TELEVISION.” We gave this 
same advice ten years ago. So we repeat... 
STUDY TELEVISION NOW . today... 
learn all there is to know about this revolu- 
tionary new art which will bring new oppor- 
tunities to the man with vision. We have 
for sale a 340-page text-book, “PRIN- 
CIPLES OF TELEVISION” — written, in 
part by the inventor FARNSWORTH 
chapters from his own pen. . . complete in- 
structive information telling how his and all 
other systems of television operate. How to 


master the art and how to prepare yourself 
for the greater opportunity which is coming 
SOON. 


Get This Complete 
Text-Book! 


44m RINCIPLES OF TELEVISION’ —our 
p complete book of instruction, has more 
than 100 pictures and_ illustrations, 
showing how television works. It is a book 
worth its weight in gold. Tells you all you 
should know about scanning, optics, electrons, 
light waves, sound, projection, conversion of 
image into light and how it is done. 

In short, this book is a course of instruc- 
tion in Television. No other book in the 
world tells you how the Farnsworth system 
works. No other book tells you of the accepted 
type of equipment which will be used in the 
home. It has taken almost one full year to 
prepare this book. It will be ready for deliv- 
ery within sixty days. In order to insure 
yourself against delay in getting one of the 
first copies when they come off the press, we 
urge you to send us your pre-publication 
order today. 


$3.75 If You Order NOW. 
$5.00 If You Wait. SAVE $1.25. 
Mail Coupon Before You Turn This Page. 





GERNSBACK PUBLICATIONS, Inc. 
96-98 Park Place, New York, N. Y. 


Here is $3.75, the pre-publication price 
of “PRING IPLES OF TELEVISION,” 
are to send me immediately after it 1 
This coupon save me $1.25 (Price 
will be $5.00.) 


Street 4 


City 
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and i fatipagunpe areallwired Jor Ratio 
z, voure sure of ideal radio reception chrough 


“RCA A nfenaple System’ 





One perfect antenna on 
the roof, and radio out- 
lets all through the build- 
ing for the convenience 
of the tenants. Just plug 
in your set, and it’s ready 
to work. You get better 
reception this way than 
with separate antenna 
wires,—clean signals, 
minus the usual local 
interference from elec- 
trical devices through- 


out the house. 





Attention ! 


RADIO 


SERVICE 





MEN 


The RCA Antenaplex System solves 
the apartment house radio problem, 
delivering 100% of antenna signal 
energy toevery outlet. The lead covered 
cabloy may be run exposed, concealed, 
or in metal conduit. 

An attractive proposition awaits 
Radio Service men and electrical con- 
tractors who want to promote sales 
and install this equipment in new or 
existing structures. 

Write for information and illustrated 
instructions, 


ENGINEERING PRODUCTS DIVISION 
RCA Victor Company, Inc. 


Camden, New Jersey 
A Radio Corporation of America Subsidiary 


Centralized Radio Systems 











